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I. INTRODUCTION

This manual provides information to increase understanding
of energy facility economic impacts. It is based on studies of
rural industrialization throughout the U. S. and energy-impacted
communities in the Rocky Mountain and Northern Great Plains states.
Some concepts and assumptions implicit in the forecasting pro-
cedures and specific findings of empirical data are also explained.
This is necessary because many of the issues are not well known
or understood. Questioning of procedures or use of data may be
expected from local government officials, due mostly to not under-
standing or misunderstanding the factors involved., In addition,
there are potentially important factors which are not used in
forecasting procedures due to limitations of available data or
methodological difficulties. These factors may change certain
expected forecasts and are noted in their discussion. In communi-
cation with the applying local governments, these factors can be
discussed to provide information for adjustment of the forecasts
for that community.

The narrative is divided into three sections, treating issues
of (1) the community/resident split and population impact on small
local areas, (2) employment multipliers, and (3) fiscal impacts,
The first two sections are directly related to the most important
issues in the forecasting model. The third section is also re-
levant, but includes description of less related fiscal impact
experience to illustrate misconceptions that may exist among local
officials regarding fiscal benefits from industrialization.

Other parts of the manual include an annotated bibliography,
and copies of important studies of economic impact issues.



ITI., THE RESIDENT-COMMUTER SPLIT

The commuting radius of employees to an energy facility is
likely to exceed the boundaries of small local governments. Thus,
an allocation of increased employment must be made among local
areas. While this problem is critical for forecasting impact on
local governments and is not a problem for large area forecasting
models, this issue has not received significant attention as a
forecasting problem. Thus, the technique utilized, while the best
available, must be viewed with caution until more evidence on this
problem is obtained.

The allocation of employment to geographic areas around a
facility is based on the gravity concept. This concept holds that
the interaction between two points or places is a function of
population and distance. It is directly proportional to its
population and inversely proportional to the distance between the
two places. For our purposes the interaction is commuting to
work. The object of the formula is to forecast the distribution
of direct employment to the local governments surrounding the
facility site. The gravity concept applied to commuting means that
the facility attracts employees from surrounding areas in direct
proportion to the population of a particular local government,

The larger the population, the greater the number of employees who
will live there. And, the facility attracts commuters from sur-~
rounding areas inversely related to the distance between the
facility and the area. The farther the local government from the
facility site, the fewer the number of employees who will live
there,

The distribution forecasting formula used in the CEIP Impact
Model is the result of several case studies' findings and the
analyses of twelve different specifications (5, p, 125). These
studies looked at commuting in nonmetropolitan areas. Conditions
were similar to the expected conditions of energy impacted in
coastal areas. Distance could be used as a substitute for travel
time. The evidence from these studies suggests that in rural areas
there is a propensity to remain in established residences and a
willingness to commute long distances to work. Rural and small
town residents commute long distances with the opportunity to work
in an industrial plant.

Commuting patterns in one small nonmetropolitan area were
studied with data collected from a total of 1,645 employees from
two firms. The two patterns were compared and their characteristics
analyzed. There was a major difference between the two employee
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groups' commuting patterns. The average one-way commuting
distance of the fiber plant employment was 17.5 miles. This
compares with the shirt factory's much smaller average one-way
distance of 6.7 miles. The median distances were 13 miles for
the fiber plant and 4 miles for the shirt factory employees.
Approximately 54 percent of fiber plant workers lived within

15 miles of the plant. Of the shirt factory workers, 80 per-
cent lived within 15 miles of the factory. The state average
for workers living within 15 miles of their work place is 77
percent, Thus, the fiber plant work force is drawn from dis-
tances farther than are most workers in the state; the shirt
factory draws most of its work force in a smaller radius than
both the fiber plant and the state average. Slightly more than
15 percent of the fiber workers travel 35 miles or more to work,
while less than 1 percent of the shirt factory employees commute
that far. 1In fact, 7 percent of the fiber plant workers com-
muted over 60 miles to the factory. The comparison of the two
plants' commuting patterns shows that there is a significant
difference in the distances traveled to work for the two groups.
The labor-shed, arbitrarily defined in this case to include the
closest 90 percent of the two factories' labor force, ig nearly
twice as extensive for the fiber plant as for the shirt factory:
38 miles and 20 miles. '

Wage differences are the primary factor explaining the
significant difference between the two commuting patterns. The
wages paid by the fiber plant were substantially above those in
the surrounding area and the state. The shirt factory wages were
below both area and state wages. Previous studies have left
researchers in dispute over the relationship of wages to distances
commuted. However, the comparison of the lower and the higher
wage groups within the same community suggested that wages have a
significant impact on commuting. But it was evident that only
when wages were compared with those in the immediate area did
they affect the willingness to commute long distances. Several
other studies were conducted in similar economically depressed,
small nonmetropolitan areas. A comparison of the existing area
cpportunities and median one-way distances commuted in these
studies with those of the fiber and shirt factory shows that wages
do have a significant influence on the willingness to commute
longer distances, particularly in the "lower wage" environments.
In this respect energy facilities will have "high wages" and, thus,
draw on a very large labor market area. Thus, commuting distances
forecast in the model for an energy facility may be longer than
existing employment commuting, but this result is warranted by
previous studies.

A second important study finding is the tendency, over time,
to move closer to the place of employment., Nearly % of the fiber
plant workers and 1/6 of the shirt factory workers had moved
closer to their place of employment since they began work there.



(I

[N

And other employees who had not relocated indicated future
intentions to do so. The median distance commuted since the
opening of the fiber plant dropped from 28.8 miles to 13 miles.
The shirt factory shift was less, mostly because it was located
inside the town (the fiber plant was 7 miles outside the town).

The existing road networks were also found to influence the
commuting pattern. Each of the 1,645 employees of the fiber and
shirt factories plotted their residences on a map provided. The
effect of road networks is evident from the residential locations.
They extend farthest out along main or radial roads.

In addition to case study findings, the results of 12
different exponents of distance were tested to obtain the best
prediction, Both time and mileage were used as measures of
distance, but one was found to be as good a measure of distance
as the other., Mileage, however, serves forecasting purposes
better because it is more easily determined. While the models
fit very well, each understated or overstated the actual numbers
contained in the various zones by some amount, In an attempt to
account for the deviations between the model and actual distribu-
tion, several other factors were tested.

Per capita income, population density, and intensity of
agricultural employment of the local area were found to have an
effect on the commuting patterns of the fiber workers. These
three variables explained a major portion of the deviation from
the expected distribution. Those districts generating more com-
muters than expected were low (population) density areas, had
lower per capita incomes, and a high percentage of the labor force
was employed in the agricultural sector. These three factors,
which are not accounted for in the forecasting formula, may
indicate an adjustment from the forecasted distribution.

To summarize, the forecasting model should give good results
if the energy facility has higher than area—-average wages and
travel time and distance are approximately equal in different
commuting directions. The over forecasts, however, should be
discussed with local officials to discover any conditions unique
to a particular community.
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ITT. EMPLOYMENT MULTIPLIER

Industrial development in rural areas if often expected to
result in many new jobs and to stimulate the local economy. How-
ever, the evidence indicates that the secondary employment affects
from development are relatively small. The range of reported
multipliers for small areas is 1.00 to 1.71, the majority of which
are less than 1.2. These figures are lower than those generated
by regional impact models. These multipliers range above 2.0.
State or regional models and models based on cross-sectional data
consistently predict much more secondary employment than is evi-
denced from case studies of small areas impacted by industrial
development.

The following sections discuss the principles that signifi-
cantly effect the mutliplier. Several factors with a less signif-
icant effect are also discussed to give a more complete description
of the multiplier effect.

GEOGRAPHIC SIZE OF THE AREA

Since secondary jobs tend to locate around already existing
business activity, smaller areas with fewer existing jobs will
have fewer additional jobs and a smaller multiplier effect. Very
small areas have small multipliers. However, smallness iS not
important after a county-sized area is included. The effect of
geographic size, beyond that of a single county, on the size of
multipliers was the subject of two case studies. Expecting to
find size an important factor, one study extended its considera-
tion of one-county area to a four-county area, and the other study
extended its boundaries to an eight-county area. They assumed
that extension of the geographic boundaries would increase the
degree to which secondary emplocyment effects would be internalized.
But the impact was not significantly larger due to the size change
at the county-area scale.

SIZE OF THE FACILITY WORK FORCE

The size of the facility work force is a factor associated
with the indirect and induced employment growth. The size, how-
ever, is not directly related to the size of the multiplier. For
example, Box Elder County, Utah, with its rocket fuel and missile
fuel development, had a total direct employment of 5,688. This
is large when compared with other industrial plants. This figure
is also high for most energy facilities in the beginning of oper-
ation. The multiplier was low -- 1.34. 1In contrast, Braxton County,
West Virginia had 77 employed in the particle board plant, and a
multiplier of 1.50.
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The following sections discuss industry and local economic
conditions, which have a more significant impact on the size of
the multiplier than do the size of the industry work force and
the geographic size of the area. Diversity of local economic
activity, forward and backward linkages of the industry, payroll
leakage, underemployment, excess business capacity, and the num-
ber of unfilled vacant jobs, all have significant impact on the
size of the multiplier.

DIVERSITY IN THE LOCAL ECONOMIC ACTIVITY

Diversity in local business activity has a significant im-
pact on the number of new jobs generated by the facility. There
are several ways in which diversity is important. First, there
is an affect of the size of the existing commercial and business
sectors on the amount of trade carried on within the local market.
Communities with only a few or no commercial and industrial estab-
lishments are more dependent on imports, and do not seem to gain
many indirect or induced jobs through increased business activity
generated by new industry. This is a major reason why small areas
have smaller multipliers. They do not have the existing commer-
cial and business capacity to promote higher growth of secondary
employment.

The second aspect of diversity important to the number of
indirect jobs generated by new industry is the size of the communi-
ty's existing manufacturing sector. There is empirical evidence

that industrialized areas with manufacturing activity have higher
multipliers.

CURRENT GROWTH

When areas contain both a large manufacturing sector and a
high growth rate, multipliers tend to be high. Studies of impacts
in county areas with these characteristics indicate multipliers
of 1.65 and 1.68 -~ close to the top range of multipliers identi-
fied in several hundred studies.

FORWARD AND BACKWARD LINKAGES TO INDUSTRY

Nonmetropolitan communities are also limited to small multi-
pliers by linkage to external markets. Backward linkages are the
suppliers of inputs to production. Forward linkages are the con-
nections with external markets for the manufactured product.
Industries which depend upon local business to supply the raw
materials and services for production, and whose product is consumed
on the local market, produce more of an employment impact in those
businesses than if the industry were linked to external markets.
From the increased economic activity employment is induced in those
sectors which do not directly service the industry, in addition to
those which do. An example of a small area with a high multipli-
er is Braxton County, West Virginia. Braxton was able to supply
nearly all timber and coal to the particle board plant located
there. As a result of the internally supplied raw materials,
Braxtoh had a high multiplier of 1.50. Box Elder County, Utah,
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in the other extreme, was little more than a labor supply for the
rocket fuel and missile fuel industries. Nearly all the raw
materials were "imported" into Box Elder, and the product was
distributed to external markets. The secondary employment growth
was moderately small -~ 1.34. The researchers who studied Box
Elder attributed the small multiplier effect to the lack of inter-
action between industry and local businesses. Energy facilities
are characteristic of the latter kind of linkage. As with the
rocket and missile fuel industry in Box Elder, secondary employ-
ment growth in the local business and service sectors is expected
to be small because raw materials are imported and products
exported.

PAYROLL LEAKAGE

Payroll leakage refers to the facility wages and salaries
paid to nonresidents. These employees commute to work and tend
to spend their income in their place of residence. For some areas
this does not present a serious problem, since the direct employed
are community residents and the number of commuters are small.
In these cases there is little of the facility income "leaked"
out of the local area. But there are communities where a sub-
stantial number of the facility employees are not local community
residents. Studies of these cases have found substantial leakage
evidenced by low multipliers. One study reported 30.8% of the
nonresident employees spent about 40% of the factory income out-
side of the community. In this instance, the purchasing power
added through industrial employment leaked out and did not con-
tribute to the creation of new jobs. The lack of respending had
a restricting affect on the number of jobs generated by the new
factory. 1In the case of an energy facility, the multiplier is
expected to be lower during the construction phase, due to the
higher number of commuting construction workers. Commuting is
also expected to be significant in the case of the energy facility
operation phase due to the lack of available labor in the community
with the skills required for the job. This labor must be "imported"
to the facility location. The problem presented by the lack of
local labor with the necessary skills is an important component
of the total number of unemployed who will be hired for indirect

employment, and will be discussed further in the section explaining
the unemployment issue.

UNDEREMPLOYMENT

The amount of existing underemployment is an important factor
of growth in indirect employment. To the extent that local
businesses can handle increased business without hiring additional
employees or increasing the capital stock, there will be no sig-
nificant increase in secondary employment. This is easy enough
to understand. The problem lies in the measurement of underemploy-
ment. Underemployed include those working less than full-time
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hours and those employed in jobs for which they are over qualified
based on previous experience, skill, and education. There is no
systematic method for detecting the amount of underemployment.
What little is known about the extent of underemployment was
collected through surveys conducted in studies of particular local
areas. No methods of identifying or measuring the underemploy-~
ment have resulted from the studies. The best estimates of the
extent of underemployment in a community are obtained from local
businessmen or business associations. Some communities will have
a better idea of the existing conditions than others. But an
estimate for this factor is important, since this has a signifi-
cant effect on the number of jobs which will be generated by the
new facility.

EXCESS BUSINESS CAPACITY

In addition to the problem of detecting and quantifying the
existing underemployment, there is an additional effect on second-
ary employment growth of excess business capacity. Excess capacity
will absorb economic business activity and decrease the number of
jobs generated by direct employment. This effect was noted in
one case study of new industry in five small communities. The
multipliers ranged from 1.00 to 1.18, and the excess capacity in
capital stock of the supporting goods and services was cited.
There was particular excess capacity in the construction industry,
where there was little induced and indirect employment growth.
Historical data for the community are helpful in determining the
communities likely to have excess capacity in business and com-
mercial sectors. These are communities which have experienced
economic and population declines in the past 10 years or so.

The variability of this factor is why direct impact estimates by
local businessmen are used in the CEIP Forecasting Model.

UNFILLED VACATED JOBS

Another factor which contributes to the low multipliers found
in small communities is that jobs vacated by employees taking jobs
with the new facility often are left unfilled. Empirical data
show a substantial amount of unfilled vacancies, particularly when
the vacant jobs are paid a lower wage or salary than jobs with the
new direct and induced activities. 1In a study of employment pat-
terns, employers were interviewed and asked the previous employ-
ment status of their employees. The study reported most employers
answered that there was considerable hiring of workers from other
industries. Figures as high as 19.3 percent of the vacated jobs are
reported unfilled. This is one factor that few models take into
account in their calculations of the multiplier effect of new
industry. It is important to recognize that not replacing employ-
ees who go to work for the energy facility can have a substantial
role in reducing the size of the multiplier. This factor is
probably not recognized by local officials as a contributor to a



N

lower secondary employment effect. But this information, like
the underemployment and excess capacity data, is not systemati-
cally collected. It is another reason, however, for the use of
small multipliers in the CEIP Model.

INCREASED PARTICIPATION IN THE LABOR FORCE

Increased participation in the labor force is even more dif-
ficult to adjust for than is unemployment. Very few studies have
measured the potential labor force in an area, nor have specific
variables associated with increased participation been identified.
The result is that there is no specific data available to deter-
mine for a given area who will enter the labor force and under
what conditions. However, the studies do suggest explanations
for the increased participation in those areas experiencing in-
creases. The most evident explanation is the opening of job
opportunities on the local market. Empirical results point to
increased participation as new opportunities are made available.
Participation rates seem to be more a function of the demand for
workers and wages than of the number of existing and potential
labor force. While this observation is helpful in developing a
theoretical understanding of labor force participation, it does
not provide a method for determining the number of those expected
to enter the labor force. The naticnal employment/population ratio
has been a basis to compare the amount of labor force participa-
tion on the local level. The rational here is that the national
ratio is an average or expected participation rate, and divergence
from this rate indicates the amount of additional participation
which can be expected with an increase of employment opportuni-
ties. The studies of labor force participation report marked in-
crease in participation in the communities, with pre-industry
rates much lower than the national ratio. The lower the labor
force ratio compared with the national average, the greater the
probability potential members will become active. One study of
industry employees found the proportion of new industry employees
not previously in the labor force was substantial -~ 25%-~34%.

The increase of local participation in the labor force is most
likely in areas of economic and population decline. This is an
indication that there is potential, although local business and
civic leaders who know their community are the best sources for
the estimates. As with the other factors of economic and employ-
ment growth, which is not well documented, the national-local
labor force participation adjustment is not perfect but it is
feasible to use with the information available.

UNEMPLOYMENT

Predicting the distribution of the secondary jobs between
local and new residents includes an assumption that 30% of the
unemployed are hired in direct or secondary jobs. Previously, it
was assumed that new industry locating in a declining area would
hire many of the unemployed; substantially raising economic con-
ditions in the local area. But the results of studies of rural
industrialization have not supported this belief. New industry
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does not significantly reduce the number of unemployed. And in
some instances, unemployment increases. One of the main reasons
for this is the hiring practices of employers. Other applicants
are preferred to the unemployed, who are viewed as a risk. Immi-
grants, commuters, returnees to the area, and those already em-
ployed who quit to take a job with the new industry, are hired
before the unemployed are. The higher educational levels and
skills attained of the incoming and already employed people are
the reasons cited for the preference. 1In most cases studied, the
unemployment rate decreased, but only by about 2 percentage
points. The number of direct jobs filled by previously unem-
ployed persons was small. The range was 1.0 percent to 43 per-
cent, and only in three instances was the proportion above 14
percent. The only studies which concluded the unemployment rates
fell substantially (more than 2 percent) were those of EDA pro-
grams, which provided manpower training, direct financial support,
and employment-related requirements by industry for program
funding. A second reason for such a small decrease in the unem-
ployment rate when new industry locates in a community is the
mismatch of skills between industry demand and readily available
labor in the area. Case studies have reported that the higher
wage, higher skill industries draw more of their employees from
immigrants and commuters and less from the unemployed, than do the
lower wage, lower skill industries. Since both the construction
and operation of the energy facility require particular skills,
the conditions for mismatch are expected in hosting communities.
Based on the evidence supporting these expectations, .3 of the
unemployed indirect labor force, are expected to join the direct
and indirect labor force. If local officials believe the unem-
ployed in their community are comprised of higher skilled and
educated people required for direct and induced employment,
additional adjustment may be advisable.

RELATION TO CROSS~SECTIONAL DATA BASED MODELS

The CEIP Model uses the small multipliers actually identi-
fied in case studies of economic impacts on small communities.
Two major sources of the difference with higher multipliers
estimated from cross-sectional data are 1) the lack of employers
refilling jobs vacated by employees who are hired by the energy
facility; and 2) the smallness of the areas impacted. We
believe that to use multipliers based on cross-sectional data or
multipliers based on large areas will grossly overestimate im-
pacts of energy facilities on local communities. This is likely
to be a major point of difference between the CEIP and alterna-
tive models. From all evidence from actual impact studies, the
CEIP Model assumptions are supported by the evidence which
exists at the current time.
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Iv., FISCAL IMPACTS

Nearly all growth in public revenues depends on growth in
the private sector. Studies of fiscal impacts on local govern-
ments show that whatever the gains made in the public sector,
they were small in comparison with those achieved in the private
sector., Furthermore, if the benefits of industrialization were
better channeled, they could have made a more significant impact
on local government fiscal well-being. Most studies of rural
industrialization find the costs to local governments higher than
necessary. This is because financial inducements to industrial
locations are not fully recovered. These inducements may be one-
time costs or they may be in the form of services provided to
industry at less than cost.

Locational costs include advertising expenses, tax holidays,
low interest financing, land acquisition, and site preparation.
If the local government purchases the land, there is the loss of
previous revenue since government property is not taxed. Tax
holidays, which relieve industry of paying any or all taxes lasting
as long as 20 years, have been cited by industrialization studies,
And it is common practice to tax industry at a lower rate, inducing
industry to locate in the area. Site preparation includes exten-
sion and improvements of access roads, utility connections, land-
scape modification, and construction of buildings.

Service provision has been another high cost to local govern-
ments. In providing public services like police and fire protec-
tion, water and sewerage, electrical and/or gas, and access road
maintenance, payments do not always equal the costs of providing
them., In some cases, the local government has funded and built
utility or sewerage treatment facilities for the industry. Environ-
mental damage has also reguired public expenditures. Case studies
have found that runoff from development has caused serious problems
with water systems. Capital expenditures for new or expanded
storm sewerage systems were necessary. All of these subsidies are
actually costs to the community. In the past it was believed that
these costs would be recovered indirectly through the increased
business and personal incomes generated by the additional economic
activity but empirical evidence disputes this. In some instances
the costs are recovered over time, but more often they are not.

Industry's indirect effect on the public sector is through
population growth and change. The first effect is the increase
in personal income in the local area. Increases in personal income
make their way into the public financial sector through two avenues.
Property tax revenue is increased. The extra earnings are put into
upgrading the standard of living either through home (property)
improvement or through a new home purchase. Secondly, there is an
increase in retail sales tax revenue or business taxes for local
governments using these tax sources. Increased income generates
more retail sales or business, which is accompanied by an increase
in tax revenue from those sales. But empirical evidence shows that
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increases in public revenues resulting from increased income
is often not as significant as the income growth itself.

While public revenues increase less than private incomes,
studies consistently report increases in local tax revenue. The
major increases are in retail sales tax revenues, intergovern-
mental transfer payments, and property tax revenues. For example,
the property tax has been observed in many studies as being
especially unresponsive to economic growth in the private sector.
This presents a serious problem in many local governments. They
lack the operating and the "front-end" capital for expansion of
facilities which are warranted by residential growth. There are
two reasons evident for the lack of growth of local property tax
revenues, particularly residential property tax revenues. One
is the conditions determining construction and development of
residential property. The other is the "lag" associated with
property tax assessment and collection. Residential property
tax growth is dependent upon several factors in the housing market.
The distance to other housing markets influences residential
construction and development. Neighboring communities "compete"
to provide housing for employees new to the area. Potential
residents are lost to nearby housing markets. A second factor is
the availability of existing housing. Those who can find vacant
housing will have no need to construct homes. Thus, the amount
of vacant housing and nearby housing markets consequently minimize
growth of property tax revenues.

Another factor which affects residential property revenues
is the amount of commuting to work. The more people who commute
into the area, specifically for direct (facility) employment,
the fewer the number of new residents. Although there is a tendency
to move closer to the place of employment over time, the increases
in property tax revenues from residential development are potential,
at best. As studies of energy-impacted communities in the western
states have noted, assessed valuation in residential properties
rose very little in response to the economic development. There
was little increase of those revenues in inflated dollars and none
at all in terms of real dollars.

There are two "lags" associated with property tax assessment
and collection. Local governments may be affected by one of these
or both. The effect is called a lag because of the time that
elapses between the value increase of the property and tax receipts
accruing to the government. The first lag occurs with property
assessments. Property is assessed periodically at a specified time
period. If residential building construction or other property
development is completed after the assessment date, property will
not be assessed until the next year. The second lag occurs between
the assessment and collection of the tax. Often the tax "bill" is
not collected during the same fiscal year the assessment is made.
Over the years some states have changed fiscal years, while assess-
ment and collection dates remain the same. These lags do not
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actually diminish revenues. Rather they limit the available
revenues during the first years of construction and operation

of a new facility, precisely when new government expenditures

may be needed to service the facility and its expected popula~-
tion. 1In Table 1, a summary of revenue sources and their
implications for revenue growth in response to energy develop-
ment is presented. While The Tax Lead Time Study (6, Sec. 3)

was prepared for the state of Colorado and is specific to certain
rates and taxable goods and services, it still offers basic infor-

mation on the responsiveness to private sector growth of various
taxes.

In many case studies it has been discovered that additional
revenues are often not sufficient to cover increased demands for
basic services. First, with the increased incomes generated by
industrial development, historical empirical data show an in-
crease in the quantity and quality of demand for public services.
Second, an increase is evident due to population growth, often
requiring capital outlay. This has been especially true of
utilities such as water and sewerage treatment and schools.
Existing capacities are overloaded by new population, so new or
extended facilities are necessary. Usually the increase in user
charge revenues for utilities and property taxes and state aid
for schools does not cover the capital costs. This puts a burden
on the finances of the government, particularly on capital expan-
sion which is necessary to provide services to temporary residents.
As is the case with most energy development, there is an employ-
ment and population decline after construction. This often leaves
the permanent residents bearing the financial burden of the ex-
tended, and now underutilized, service capacity.

Predicting the response of a local government to population
growth is extremely difficult. 1In the CEIP Model the historical
increase in expenditures added by each new person is estimated,
and this estimate is then used to forecast the increase in expendi-
tures associated with new population. This technique is better
than simply multiplying average per capita expenditures by the
expected population increase -- but it is still a very rough
estimating procedure for large population changes.

Increases in revenues are forecast in a similar manner. The
historical increase in revenues associated with new population is
estimated and used for forecasting, while taking into account pro-
perty tax revenue lags. 1In addition, each taxable element of the
energy facility itself is forecast and revenues calculated. In
general, as much importance should be given to the forecast
differences between revenues and expenditures in the CEIP Model
as to their absolute levels. It must also be remembered that
the revenue and expenditure forecasts depend upon previously
estimated population changes, which in turn depend on multiplier
and residential-commuter employee split estimates. At each step
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all eittes asd comntiea tn
any one location

Talr elastie (cange 0.3-
L3 )

Regressive ta tneome,
Kegtral fo housenold size.
Taxes noo-resident visi-
ters, Reliaf programs can
seduce regressivity.

High degree of lacal con-
crol for home rule clties.
Statutory eitles and tovna,
and ccuntiss, musc uae
state forn of tax and state
cullection oysten.

Sces acentives far recall
business location fust out-

stde of taxing furisdictian.

oderately good predteca-
bility-ta shore Tua. Poor
predictability over 1 to
5 year cern.

Largest aduiaistrative cosc
Total

51 for countles and atac-
Sory cikien md Covon.

Spiatons vary wich exisring
level. Hon consistently
sopped property tax do
popularity aurveys. Frace
eicns of 11 may be prefer-
£ed ar cines.

ource:

SELECTIVE
SALES TAX

Exctoe tax levied om recatl
wsles of rertain products
tnside coxing jurisdiction.
st comon are Cobaces, al-
coholic beverages, mior
Fuel, public uedlisd
sursace, and partsucue

yieldn $6-36.50 per capita
convally, Motor fuel--7
cente par gallon yields
545-350 per capita annual-
Iy. Ko stgmificant col-
Lection lag with respact
to economfc growth.

Legal for hoze rule cilles.
Ko statutory autherity for
comties, stacutory clrles/
tovas. Localities wich
clgaratte taxes o moe re-
ceive cigaterce tax dig=
sTavuiton f7om the state.

Strongly dnelsstic (range
0.0-0.8)

Maze regressive 1o tncose

visitors.

here fegal, lomal contrel
13 good.

Sets Ancenttves for recall
businese location Just out-
“lde of taxing jurlsdlerton.

Predtceability depends on
specific ohject of .smatd
Good for wotor fuela, tobac-
<o producra, and alcohol.

Somewnat higher taan cort
for general ssles tax.

evel of tasa-

Tow

compared to other

USE TAX

Tax an the privilage af
stortag, disteiboring, us~
fag, or coamming arcicles
of tangible personal prope
2y In the taxing juris-
diction and on hich no
sales tax has beer pald.
1t 16 gencrally conplen
mentary to sales tax.

Generally avout 1/10 the
yield of @ coaparable gen-
eral sales tax. For 13
tax, the state average 18
3 per copita snnually.

Mo aignifisant cullection
lag vith respect to ecas
romic grmth. For local
Rovernaents, post Tevenve
cones fram use of butlding
ateriale and motar vehi~
cles,

Legal tor home Tule citfes

and statotory cities/toma.

No autharity for cauntizs.
2 maxta curulative levy
for 11 citles dnd towns
1a any one lacarion.

Unit elastic (range 0.8~
1.3

Same s general sales tax.
Farticularly nits purchas-
ers al cotar vehlclen snd

construction and building

mrertals. .

Local ase taxes are adata-
istered by loca) povern-
ment. Cood contrel.

Reduses Incentives far
retall bustness location
just outstde of raxing
Jurtadsccson, enpecially
vits regard to suton and
constraccion aaterials,

Sane as general sales
cax.

High. May sppraach 10X
or more of revenus.

Strongly Favored by lotal
merchancs selling oajor

<ost dtems Jocated fnside
saler taatng julsdiccion,
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AD VALOREM
PROPERTY TAX

¢ valoren cax corputed
on the assessed vaiustion
of all property, resl end
personal, Jocated vithin
the rerritorial dnits of
the authortty levying the
cax.

For non-Ladustrialtzed, but

5135 per eapita ampually,
the higher range for more
ursanized areas.
shale retort plant will gen-
etate roughly $10 a12lien

Legal for hame rule <1ties,
councies, and statutory

renstve charter, constitu-
tional ead statutory limi=
tatlons.

Foderately frelastic (range
0.4-1.4). Poperty tax
Base In Garfteld and Rio
Blanco counties wili be
dontnuted by ofl shale fa-
alticies, not by local
acononie eonditions,

Regressivity siailar to
Soucrel
Relfef

bases 1n
Blanco.
vould be exported out of
the region.

Statutory =11 levy Mslta
severely constrain loeal
control dn counties, ste~
Cutory cities and towme,

011 company
decisions will be very de
pactant in Garfield and
Rio Blancs count les

Distacentive to new market
evelogment, Canjé have
an offoct on development of
o1l shale resources.

Gocd predictevility of re-
sidential porcian of caz
base. Industclol and min-
fog portions Are pore sub-
Ject to ercaric changes if
protuction 15 vastadle.

The cost of {ncreasing or
decreastng reltance on
property tax la sxtremely
saali.

Cangidered 1egressive and

unfairly adeintatered. Fre-

queaciy comes 1o lase in
Popalarity tu research opin—
ioo polls.

Brtscoe, Maghis, Murray, and lsmonz, lnc., 011 Shale Tax Lead Tfoe Study, prepared for Reglonal Development

and Land Use Pleaning Subcommitres of the Governor's Coonltten om 841 Eiale Enviransental Probleos, Deaver,

Colazads, 1974.

This chart 40 a svmary of Section 3 of thac arady.

GENERAL
OCCUPATION TAX

Tox tmposed for the privi-
Lege of currylng on any of

tlons within the taxnx fur-
fadiction. Danver's hesd
vax 14 an exasple.

The two most productive gen-
eral occupation taxen fn the
state, Denver and Durpango,
ratse roughly 520 aad 54

BpECC fo economlc grouth,

Lesal for home rule citles
wilhin chatter Listea.
Lezal for statucory citles/
towms. %o authorsty for
countles, dlstrices.

Strongly frelastic as typt-
cally used. Gan be grvuc-
tured to be loss inelastic.

Where tases ace lewisd on
ficms dotng business lacal-
1y, same as general saies
Tax. Where Tax s on ex-
porticg industey, it {s
exported outaide of the
region. A f1at vate (s
Tegressive to indtviavsl
fncone dbove any axesion
Tevel. Governoent ealoy~
e exemit,

Exceltent local cnrrol.

StgniCieant stde-ell
wnlikely ot levela
used In Calorado.

Verv qood predictabilicy.

Depeads on v of tax. AL
higher levels, the oimints-
tracion cost spproxinates
general sales tar.

SPECIFIC
CCCUPATION  TAX

Tax teposed for the privl-
Lege nf carryiim on cercain
occunactons vil

Surtsdlction.

Colorado.

ALl spectfic occupation
Cares used by Calorado
Cities and towms togecnar
raise less than 51 per cap-
§ta anavalty. Collercion
lag of up £o one yaar ig
1gvely.

Legal for hame rule cities
withio charter liniis.
Legal for seatutary cities/
towns. o authority for
eounties, districts.

Strongly tnelastic as typi-
caily used. Can be SEruc-
tured to te less inelastic.

Sare as geaeral cccupation
e

ixcellone 1ocal eantrol.

Heuvy specific occupatisn
taxes noy discesrage af-

Lnereases and negacively
affecs consuopeion,

very pood prodictablisty.

epends on size of tax.
At hlyher levels, approx-
fmates selective sales
tax.

agalase.

USER FEES

Prices charge: st
exs of variou c serv-
1ces suck 25 water and seve
er charges, or Tecreativa

progran chares.
fnclude charge for rap
facilities as vl a
ating cost

Pecs may

One-tive initisl feer (ax=
fon or plant investment
) and continved use
sersice fees {monthly uril-
1ty and zacreation faes) may
be destgned to cover all or
only a share of the coct of
the capieal tactlry and 1ts
assoctated operating costs.
Collection generally follaws
fnittal capital construction
but precedes exganslon.

Legal for all types of locel
governnents.

Stronglv inelascic wich
respeet to laflstion. Unfc
elastic with respect to
populatfon praueh end real
tncome grovch.

Paid by the Senefictary
of the service or factlicy.
user fass 1gnore ¢itizens’
ability to pay. User fees
<80 dnsure grovih pays fes
o way.

Excellenc local control.
Control s a revenue

source is enhanced by the
face chac Inereased costs
due xo incremsed denand are
sele-financing

Set fncentives for the ef-
Hetede use of public serv—
fces since usera pay far
only the asount used. Wigh
Inft1al fees fer gudlic
Factlities ace reflected in
higher housing costs.

e Efxed Tare
predscLabilsi

eln, gand

peceed to
tion 85 well 85 tosts.

User fee revenue systems

studies, oonitering, con=
sempeion, individual bill-
ing, and expaaded account~
ing eysrens.

Cenerally facarable. For
lew-1ncane civizens, hov-
ever, use of some public
services oay fall below
aocially dentrable level.

SEYERANCE
TAX

te production o
o of cevtain mia-

as praduciion tax {s a
farm of severapre tax 1t
ta levied on prose incomes
dersved from che production
of certatn types of o3l and
ok from Colotadn deposits,

Colarado’s ofl and gan pra-
duction tax alloes a credic
sgainse certain ad valorea
tazeo pald by producer

51 severance rax on the
#7055 procesds from the

sale of ofl feow oll shale
18 escinated to geneTate
§$-1/2 aillien anouaily per
50,00 bhl/day operatian,
excluding ta erediteMulci-
yoar revenue collection lsg
expected.

Wo ex{sting authority for
his tax. The General
Assenbly could enable such
8 tax 4t the state, reglon—
al, or local level.

Changes 1n revenue from
severance caxes are noc
correlated vith changes
in Tocal econamte comdf-
tlons.

Mining companien faced
with seversnce taves at-
Telst o ass thea along
to customers or their la=

thus eported froa che re=
ey

Very paor lacal control.
The Ceneral Assewbly sets
the rates and nan-local
factors deternine the size
of the tax base.

Set Ipcentives for the taxed
Bellvity to locate oueside
of taxing jurisdiction or
a0t locata i the area at
ali. The higher che tax,
che stronger the incancive.
Effects can be quch broader
after minlng aceiviey in
established in an area.

ory poor cartelntylpre
dlceabilicy.

Very 1ov.

Jay be tavorable 1f ciri-
zens feel enecRy consuners
should share developneat
costs and/or becavse aeve
erance tases are lacgely
exported.

jnk
INCOHE TAX

T P——

corzoratians locatad in or
datog bupineas [n the tocal
aves.

For Flecol year 1972-71,
Colorado 4cllected 1
cess oF S190 per eapsta fn
persoacl and corporate tn-
coms taves. A 251 leeal
surcharge or 3 1/1%

flat tate vould each ealae
approxinctaly 525 per capi=
e anawatly. Iaceme taz
collectfons are mubject to
rulri-ysat laps froa che
sceurance ol economic ac-
ey,

A local facone tax, levied

emsly at
acsl poli-
elea) suhélvizions, say be
conseicut fonal but unauthor-
Lxed by s.stue.

Strongly clastic (range
1.3-2.00

Graduated| fueame toves
{Stave of| Colorado) are
sErangly progressive with
respect tb fncome. Cor=
porate ncone taxes are
exported by erport base
industeies. [ncore taxes
bear ligizly en elderly
and lev Incose people.

Because ¢f the eonatltu-
rtonal requirensar that
¢nly the tencral Assembly
ey
Teres weals not be Tetally
Coatroriag. "Tn tne mmott
Py A A
lacat congrol,

Sigattieade matket alde-
effects nat lcentified.

Muderately moad re
bility fn'short cun
Poorer peadictablity sver
1o 5 yepr tera.

Very Low for statescal=
lected. lpcally retuened
local fneeme tax.

Leas favorable than federal
Sneose g, Citizens can
be expectrd 1o oppose &
ey tax.

TABLE I

REAL ESTATE
TRANSFER TAX

real eatate Ctranfer tax
would prodace $10-§15 per
Tax eol-

lead econoate deve lopoent.

Cauntses, statueory citdes
and towns, and epectal dls-
tricts do noe have express
authortry s levy a real
cstate transter tex. The
Cax nay be legal for home
cule cities, but no court
test has been made,

Generally elastic, yet sub-
Sect to strong Inflapnce of
oney market candttfons.

Canditions 1n resl estate
savkets deternine tan dn-
cldence. Tn 4 soft, buy-
ers narker, tha seller uill
bear bore tan burdea than
£a a tight sellers market.

Tax rate 13 sublect ta local
control, but the tax bage

Te foflyenced by nen-local
<cononic developmunts.

Creates Inceotives to avold
propercy sales. Tn 2 tighc
market, haustag prices vill
Tise to cover rax cost. la
a xoft varket, housing
Prices vill be less affect-
ed. Such effects correlate
to the tux rate epplied.

Poos

SITE VALUE
TAX

24 valoren cax on sasesned
valuation of laod but rat
toprovenente.

15202 of yleld frem tdenel-
cad m{1l levy on all real
snd pecsonal propercy. Same
edoe lag probles am with
property tax.

No authorizatton for statu-
cory political subdivisions.
Moy be Legal for home rule
citles. Doea nat appear to
be prontbiced by conscites
e,

Same 81 property rax.

Landovmera of ail eypes.
Less burden on occupants of
high denstey residences.

Statutory i1l levy Linita
soverely censtrain Local
control in counties, sratu-
tory cittes and towns, and
da1stelczs. Ol company de-
cdafons will be very impor-
tant tn Garfield and Rlo
Blanco counties.

Creatas tocentives to put
1and Late its highest and
best uce alloved by lou,
Favors ul) development of
area,

LAND VALUE
INCREMENT TAX

Tax tnposed o the set guin
in the velue of 4 adves
parcel of land o lead vith
irprovesents betveen Tv0
points to Lise.

Depeads on eszec bature of
tax, but geneeally low ln
extaciog applicationt.

Sane #¢ Income tax.

Highly elastic but subject
t@ ntrong tnfluence of
money market condiefons.

Lardowmera in aress exper-
Lencing rapid iocreases fm
Land value.

Very poor local control
©f Tates {aseshlinhed by
General Assembly) and
tax Dase (ensitlve to
money market conditions).

Reduces retura t Land
speculation. Fould do-
hible exchange 1f applied
to real PaLher then me-
cruee Rains. If applied
to accrurd gatna, ould
provide incencive to put -
land 1nto highest mnd
best usa.

baiaey,

Mafor cost 1a enforceacar
&= major tramsaccions. Ges-
erally low adninioteative
cost.  Lack of experfence
with this tas in Colorado
*ogzgosta unknov adofistra-
tive probless.

Wy engender apposdtion as
“zew tax,” eapectally from

Very pood

1F land 1a assessed for
Propercy tax, iiccle sddi-
tionnl ¢ost Lould tesult
for aite value taxation.

May eagender opposition ax
“nev tax” and slnce larke
Tates wre necessary to gen-
erate sizable revenues from
amall tax base.

Hore a2
Af real gatas ace texed,
as opposed to accrusd gatos.

Adntatatrative cost cannot

be estinaced due to lmek of
expecience with thiv cax in
the L.S. and because of ehe
varfery of fores of the tar-

Becter a
eraLe ual
over long periods vare ex
e=pt. Tax on Teal racher
€han accrued katns would
be wite dcceptable,
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the CEIP Model utilizes existing evidence, but it remains a
relatively simple model of a very complex process. It should
be treated as a useful guide and is probably as good as any
existing alternative models, but weaknesses in the state of
the art for forecasting industrial and fiscal impacts on local
governments must be recognized.
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V. ABSTRACTED BIBLIOGRAPHIES OF
PRINCIPAL INFORMATION SOURCES

Advisory Commission on Intergovernmental Relations. SIGNIFICANT
FEATURES OF FISCAL FEDERALISM 1976-1977, Vol. II. Washington,
b. C., March 1977.

This report provides detailed information on the federal-
state-local revenue and debt structures. The material includes
major state and local tax rates and bases; major revenue producers
of federal, state, and local finances; federal aid to state and
local governments; state aid to local governments; and state and
local government debt. This volume is intended to provide the data
necessary for a comparison among states of alternative policies in
the area of revenue and debt.
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Braschler, Curtis, and John Kuehn. "Estimation of Employment
Multipliers for Planning in Ozark Nonmetropolitan Counties."
SOUTHERN JOURNAL OF AGRICULTURAL ECONOMICS, July 1976, pp.
187-192.

In determining employment multipliers for small areas, this
study differs from previous approaches in two respects. The
first difference is the grouping of counties by population.
Statistical tests indicated estimation was improved by grouplng
based on populatlon. This recognizes the importance of size in
determining an area's secondary employment growth. Secondly,
the regre331on analysis equation separated basic employment into
sectors glv1ng separate multipliers for each of the sectors.
This recognizes the differences among basic sector impacts.
Different industries produce different effects. The reported
tables support findings of this and other studies which report
significantly lower employment multipliers for nonmetropolitan
areas than are projected by regional impact models. This article
also notes multipliers should be adjusted to individual areas
for more accurate community-specific estimates.
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Garrison, Charles B. "New Industry in small Towns: The Impact on
Local Government" National Tax Journal, 24, no. 4: 493-500.

This article reports the results of a study which analyzed the
net impact of new industry on the local economy and government of
five small towns in Kentucky.Regarding the public sector, the school
districts received individual analysis. This was the only component
of the public side which experienced a growth-related negative impact.
And in only one town was the impact significant. Garison used two
methods of assessing the impact on the local government. Some dis-
agreement exists as to how the one-time or "transitory" costs (and
revenues, if any) to the local government should be accounted for.
These are the costs associated with plant location. The first cal-
culation includes all costs and revenues. The second or alternate
calculation in effect eliminates those one-time costs. Comparison
with five control communities shows industry did affect significantly,
the local economies, and in a positive way.
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Gilmore, John S. and Mary K. Duff, Boom Town Growth Management :
A case study of Rock Springs - Green River, Wyoming, Westview
Press, Inc., Boulder, Colorado, 1975.

This book is the result of a case study of two communities
experiencing "boom" or rapid growth. Gilmore and Duff found the
economic and social framework within the communities were seriously
affected. The housing market, public service provision, and stability
of local labor supply were strained by the rapid growth, and unable to
respond adequately to accomodate the increased demands. It was evident
to the researcher that the traditional processes regulating econonic
growth were not operating well. The serious issue raised by the
experiences with boom town growth is that of growth management.
Following discussion of the "boom" phenomenon, growth management
principals were presented. Identification of tools and methods of
implementing objectives were included in that section.
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Lonsdale, Richard E. "Two Commuting Patterns in North Carolina"
Economic Geography, 42, no. 2: 114-138.

This article reports the findings of a study which compared
and analyzed two commuting patterns of two manufacturing plants
within the same community. Differences between the two patterns
were observed and variables were introduced to explain the differ-
ences. Following the analysis and comparison of the two patterns,
probability models based on gravity concepts were constructed using
population and distance as the variables. Seven models using distance
measures and five models using time measures tested the two variables'
predictive power. The estimates of the models were compared with the
actual distribution obtained in the fiber plant commuting pattern.
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Lemont, William, Geocrge Beardsley, Andy Briscoe, John Carver,
Dan Harrington, John Lansdowne and James Murray, Tax Lead Time
Study, Colorado Geological Survey, State of Colorado Department
of Natural Resources, Denver, Colorado, 1974.

This study presents the revenue sources available to the
State of Colorado and its local governments. Included in the
study is a discussion of the revenue alternatives and of techni ques
to deal with problems caused by rapid population growth. This study
was prepared for the Regional Development and Land Use Planning Sub-
Committee of the Governor's Committee in 0il Shale Enviromental Pro-
blems to provide recommendations for new legislation to improve the
financing operations available to local governments. As stated in
the preface, the intended users of this study are the local govern-
ment officials, their staffs, citizens of the o0il shale area, and
the Colorado legislature.
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Summers, Gene F. and Jean M. Lang "Bringing Jobs to People:
Does It Pay?" Small Town, 7, no. 3: 4-11

This article provides a concise summary of important issues
determining net impacts to the local private and public sectors.
The summary of the issues presented here was taken from their book,
"Industrial Invasion in Nonmetropolitan America". Direct employment
hiring practices, employment multipliers, income effects, and popu-
lation growth are discussed as they contribute to net impacts. The
information and conclusions reported in the sections represent the work
of over 100 case studies in 245 locations and 34 states. The conclusion
is that the structure of the community, actions of the local public
officials, and the character of the industry determine what impact
industry will have on a community. Employment, population growth,
and economic prosperity are not automatic and predictable gains to
the host community.
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Summers, Gene F., Sharon D. Evans, Frank Clemente, G. M. Beck
and Jon Minkoff, Industrial Invasion of Nonmetropolitan America:

A Quarter Century of Experience, Praeger Publishers Inc., New York,
N. Y., 197e6.

This book is the summary of 25 years of studies of specific
plant locations in nonmetropolitan areas in the U. S. The purpose
of this work was to determine the effects of industrialization on
small towns. Several basic issues were addressed. One is the
validity of procedures used with regard to nonmetropolitan industrial
development as a tool for promoting the general welfare. Costs and
benefits to the public and private sectors provided the framework
with which to determine net impacts. The fact that this book presents
local community experiences from the local perspective sets this study

apart from previous studies, most of which analyzed impacts on the
nonlocal private sector.
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NEW INDUSTRY IN SMALL TOWNS: THE IMPACT
ON LOCAL GOVERNMENT

CHARLES B. GARRISON®

ABSTRACT

The establishment of new manufactur-
ing planss in five yural towns in Kentucky
typically resulted in a negative direct im-
pact on local government finances. This
impact was wsually small, however, since
most of the new plants added few new
residents to the community and there was
therefore very litile increased demand for
local’ government services, The school sys-
tem was the unit of government niost
likely to be significantly affected; a large
negaiive impact resulted if property taxes
were substantially avoided and large num-
bers of new residents were brought to the
cammunity. The negative impacts tended
to become positive dafter a few years.

EW industry in rural areas is gaining

increased acceptance as a soiuuion for
many of the nation's social and economic
ills.  Persons concerned with alleviating
rural economic stagnation and poverty see
the dispersion of manufacturing plaats and
jobs to the countryside as perhaps their
best hope of making rural communities
economically viable again. Those con-
cerned with problems of the major cities
see rural development as a way of reduc-
ing population pressures in urban areas.
In addition, new industry is thought by
many to be a solution to the problems
of rural local governments. New industry,
it is hoped, will produce new tax revenue.
That new industry may also produce new
costs for local government may be over-
looked, lLiowevce. This article reports the
results of an cffort to determine the con-
ditions under which these additional costs
may equal or excced additional revenucs.
Further, the costs to local government are
compared with the benefits accruing to
the local private economy. The case study

* Assistant Professor of Economics, The Uni-
versity of Tennessee. The article reports a por-
tion of the findings of a study supported by the
Economic Research Service, U. S. Department of
Agriculture, and the Burean of Business Re-
search, University of Kentucky.

approach is used; the communities studied
are five small towns in Kentucky in which
new manufacturing plants located during
the period 1958-63. .

The local government impact is con-
sidered as two distinct effects — the pri-
mary and the secondary, The primary ef-
fect involves, on the one hancf the addi-

tional direct tax revenues derived from-

the new plant and, on the other, expen-
ditures or changes in services by local
government for the express benefit of, or
directly attributable to, the new plant. The
primary effect is summarized by the quan-
tity “net primary benefits to’ local govern-
ment.”” This quantity may be either positive
or negative, and is given by the excess
(deficiency) of the new firm's revenue
effect over the expenditures effect. The
secondary effect involves the impact of the
plant’s nontax expenditures onlocal gov-
ernment revenue, expenditures, and ser-
vices.

The benefits of new industry to the
local private economy also include a pri-
mary effect, ie., the employment and pay-
roll of the plant itself, and a secondary
effect, t.c., the impact on the local con-
sumption (or “nonbasic”) sector of the
community’s economy.

An attempt was made to ensure that
no major economic developments other
than location of new manufacturing plants
occurred in the study towns. Accordingly,
the criteria used in selecting the stucgy
towns were that they be located outside
Standard Metropolitan  Statistical Areas,
that they be small (a 1960 population
between 1,000 and 5,000), and that at
least one new plant cmploying at least
100 people had been established in the
community during 1958-63. In' addition,
towns tied to the cconomies of neighbor-
ing larger cities were climinated from
consideration. The five communities se-
lected are described in Table 1. The new
plants produced a variety of products, al-
though threce of the cight manufactured
apparel of some type.
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TABLE I
DESCRIPTION OF STUDY TOWNS AND NEW MANUFACTURING ACTIVITY

[Vol. XXIV

Distance to

New Plants

No. 4]

ANNUAL NET PRIMA
MANUFACTURING PL

Community Addiv
Nearest
Population® Larger Cityd Year and Plant Reve
Community (thousands) (iniles) Number Employment Established Al $2.5
. 60 2 113 1959 (Average,
A 20 90 1962 1960-63)
B 40 87 1 100 1962 A2
C 2.0 45 1 200 ' 1959 (1963)
D 48 62 3 133 1958 B ,
100 1959 y -
140 1961 (1963)
E 1.1 o1 1 .12 1959 c1
. . (Average,
AU, 8. Census of Population, 1960. .1960-63)
DA city with a population of at least 50,000. ~[, D1 T
(1963)
The economies of the five communitics and D-3). In these cases the cities issued D-2 —351
ized i i industrial rev bond d with th (Average,
were characterized in 1958 by low incomes industrial revenue bonds an with the | 1ose 65
and high rates of unemployment or, more  proceeds ({;urclmsed the (rl:mt sites and ]
typically, underemployment in agriculture. constructed the plant buildings. The man- ( Aa?agc 3:
Per capita incomes in the five study coun- ufacturing firms make monthly rental 1962-63)
ties! ranged from $596 (29 per cent of payments to the cities sufficient to cover E1 .
the national average) to $995 (43 per principal and interest payments on the (Average —_—
cent of the nationa] average). Agrichlture bonds. In two cases favorable assess- | 1960.63)
typically was the largest single source of ments” on real property resulted in mini- Total $2.86

personal inceme, accounting for 30 per
cent or more of total income in four of
the five counties, but both average farm
size and average value of farm products
sold per farm were low. Manufacturing
was a relatively unimportant source of in-
come; in 1958 three of the five countics
had fewer than 100 manufacturing em-
ployees.

1. Net Primary Benefits to Local Govern-
ment

The direct effects of the new plants
on local government revenues and costs
are given in Table IL Only two of the
eight new plants produced signiticant new
revenue, ie., revenue in excess of that
yielded by the property prior to the plant
location. In three cases the plant was
owned by the city and was therefore not
subject to real property taxes (A-2, B,

1*Study town” and “study county” are usgd
somewhat interchangeably as an economic unit.
It is difficult to separate small rural towns from
the couaty; further, some local government units
affected by new industry are countywide (county
governments and school districts).

mal revenve (C and E). The three plants
in Community D were located outside the
city limits and were not subject to cily
taxes.

The amount and cost of new public
services attributable to location of the new
plants depended in large measure on the
number of new residents brought to the
community. New residents mean new
school children, and if the previous level
of local support is to be maintained, ad-
ditional revenue is required.2 It is also
the new residents who force expansion in
fire and police protection and other basic
scrvices, if they are needed. A community
may also incur a cost in providing services
dircctly to the plant itself, sach as provi-
sion of water services or traffic control.

In six of the eight cases reported here,
additional costs to local government ex-
ceeded additional revenue, Le., net primary
benefits were negative. The additional costs

2This approach was taken in a study of sub-
urban communities by Louis K. Loewenstein.
“The Impact of New Industry on the Fiscal
Revenues and Expenditures of Suburban Com.
munities,” Nuational Tax Journal, XVI (June
1963), pp. 113-136,

*Does not include a cost to
The expenditure was 'made from
city voters in 1957, and represent.
water tank and sewage disposal pl:

b, ¢, dDoes not include one-tim.
the extension of water lines.

Source: Municipal, county, anc
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TABLE II

ANNUAL NET Pf{lMARY BENEFITS TO LOCAL GOVERNMENT OF NEW
MANUFACTURING PLANTS, FIVE RURAL COMMUNITIES IN KENTUCKY

Community Additional Cost of Additional Net Primary
and Plant Revenue Services Benefits

Al $2,505 $ 2,675 $ —170
(Average,

1960-63)

A2 ' 28 3,400 —3,372
(1963)

B-1 ~24 5112 —335
(1963)

C-1 34 953 -—899

{Average, .

.1960-63)

,. Da 187 ob 187
(1963)

D-2 -—317 1,320¢ -—1,837
{Average, . .
1960-63)

D-3 530 1,200¢ —~670
(Average,

1962-63)

E1 42 0 42

(Average,
1960-63)
Total $2,805 $10,059 $—7,254

2Does not include a cost to the city government of $92,000 assigned entirely to the year 1962.
The expenditure was made from the proceeds of a tax-supported industrial bond issue approved by
city voters in 1957, and represents the donation of the plant site and the construction of an elevated

water tank and sewage disposal plant on the site.

b, ¢, dDoes not include one-time costs to the city of $1,200, $8,000, and $10,000, respectively, for

the extension of water lines.

Source: Municipal, county, and company records and intervicws.

were largely due to the addition of new
students to the local school systems. How-
ever, the typical plant location studied here
resulted in few new residents in the com-
munity, and therefore very little increased
demand for public services, including edu-
cation. Indeed, a major Jocation factor in
each case was the availability of an ade-
quate local labor force. The largest num-
ber of new residents, and accordingly the
largest cost to local government, occurred
in Community A, where each of the two
companies brought in 15 managerial and
supervisory employees. Company ofhcials
estimated that each plant accounted for
an incrcase of 25 students in the Jocal
school system. The remaining six plant
locations involved the transfer of only 19
new employees and a total of 27 new

students. The small number of new resi-
dents had important implications for local
government: the direct effect on public
expenditures as well as revenues was typ-
ically small, Thus, whether net primary
benefits were negative or positive, they
were likely to be small.

The impact was by no means uniform
amon the several units of local govern-
ment studied. The units most susceptible
to a egative effect were the school dis-
tricts (Table II). To cstimate the cost
of ncw students, it was assumed that the
cost to the school district of educating an
additional student without reducing the
3lxality of ecducation reccived by other stu-

ents is equal to the average local revenue
per student, It might be argued that, with
the exception of Community A, the num-

o ——— ks et Wi A
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’ TABLE IT1
ANNUAL NET PRIMARY BENEFITS OF NEW MANUFACTURING PLANTS, BY TYPE
OF LOCAL GOVERNMENT UNIT, FIVE RURAL COMMUNITIES IN KENTUCKY

Community School

and Plant County District City
Al $ 370 $—1,563 $ 1,025
A-2 9 —2,380 —1,000
B1 —G6 —18 —511
C-1 8 —197 —709
DA 52 1335 [+
D.2 —144 —1,693 0
D-3 148 —3818 0
E1 : 18 23 1
Total $ 455 $—6.511 $—1,1942

£“One-time"’ costs omitted from calculation; see Table 11 footnotes.
Source: Municipal, county, and company records and interviews.

ber of new students was so small that they
could be absorbed without diluting the
quality of education. Indced, alternate
treatments could be defended for a num-
ber of revenue and expenditure items en-
tering into the calculation of net fiscal
impact. These ambiguities in large part
disappear, however, if the calculation is
made for a later year. Such an “improved”
calculation is shown in Table IV, which
differs from Table II in the following
respects: B

1. Tax concessions initially granted by
local government but later removed result
in larger revenue effects. Specifically, real
property assessments were increased sub-
stantially for plants C-1, D-1, and E-1.
In the opposite direction, correction of an
assessment error discovered in 1966 re-
duced the revenue yielded by plant A-1.

2. An alternate treatment of the reve-
nue calculation is accorded plant D-2. This
frm moved into a building previously oc-
cupied by a manufacturing concern which
had left the community in 1957. When the
new firm acquired the property, the assess-
ment was reduced, apparently reflecting the
purchase price. It may reasonably be argued
that the resulting decline in tax revenue
should not be attributed to location of
the new firm but to the loss of its prede-
cessor. Accordingly, Table IV treats the
total taxes paid by the new plant as “'ad-
ditional revenue.”

3. The cost of new students, except in
Community A, is considered to be zero.
The costs which remain are those repre-

@

senting actual outlays which will recur
well into the future. The effect is to elim-
inate from consideration one-time costs in-
curred at the time of plant location (in
cases B-1, D-1, D-2, and D-3). Further,
in case C-1 an annual outlay incurred by
the city was completed in 19683 In the
other direction, the cost associated with
plant A-2 was increased in 1965 by a
further addition of 15 new residents and
20 new school children.

The alternate calculation to a consider-
able extent removes from the analysis the
“transitory” cost and revenue cffects, ie.,
those associated with the actual plant lo-
cation process or applicable for only a
limited time period following the plant
location. By this calculation modest gains
accrue to three of the communities and
only in Community A is there a signifi-
cant negative impact. Community A was
the only study town receiving a sizeable
number of new residents; payment of all
taxes by plant A-1 was not sufficient to
offset the added cost of new students.

1. Benefits to the Local Economy

Small towns which recruit new industry
obviously consider the stimulus to the local

3Th.e “one-time” cost of $92,000 incurred by
the city in case B-1 might be considered an
annually recurring cost in the amount of the tax
required to support the industrial bond issue.
At any rate, the bond issue was retired, and the
supporting tax was eliminated, in 1966; ac
cordingly, no cost is assigned to the post-1966
period.
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- TABLE IV
ANNUAL NET PRIMARY BENEFITS TO LOCAL GOVERNMENT
OF NEW MANUFACTURING PLANTS, FIVE RURAL COMMUNITIES
IN KENTUCKY: ALTERNATE CALCULATION

(ommunity Additional Cost of Additional Net Primary
1ad Plant Revenue Services Benefits
A- 1966 $1,655 $2,675 $—1,020
:\5 519653 29 3,360 —3,332
p1 (1967) —24 0 234
¢-1 (1968) 873 0 875
D1 (1964) 906 0 906
D2 (1964) 1,667 0 1,667
D-3 (1964) 330 ) .330
E1 (1967) 1,285 0 1,285
Total $6,922 $8.033 $—1,113

Source: Municipal, county, and company records and interviews.

private economy as the major benefit to be
derived. It is of interest, then, to provide
un estimate of such benefits in the case
studies reported here. Table V gives the
estimated impact of the new plants on
personal income in the five communitics
(where the unit of study is actually the
county). The total .impact consists of two
components: (1) the direct or primary
cffect, which represents the increase in the
community’s basic income, and (2) the
secondary cffect, which represents the in-
crease in nonbasic income.

The distinction between “basic income”
and “ponbasic income” derives from the
concept of an economic base. The basic
income of a community is carned in those
activities which export goods and services
to other areas.# Nonbasic income, on the
other hand, is earned in the local consump-
tion sector of the county’s cconomy. This
sector is dependent on the respending lo-
cally of basic income. The increase in basic
income here attsibuted to new industry is
measured by the 1963 plant payroll, less
the earnings of employees who commuted
from other counties. The total increasc in
income due to new industry is equal to
the community income multiplier times the
new industry payroll accruing to county

1Basic activities in the counties studied here
include agriculture, mining, manufacturing, and,
in some cases, certain other components such as
retail and services income associated with tour-
ism, income carned by county residents commut-
ing to jobs outside the county, and transfer pay-

. ments,

residents. The estimated multipliers for
communities A through D are, respectively,
‘1.46, 1.73, 1.43, 2.02, and 1.26.% The in-"
terpretation is that, in Community A, an
increment of $100 in ‘mew industry wages
paid to local residents led to an increase
of 846 in nonbasic income.

The sccondary impact on employment
was relatively smailer than that on income.
For the five counties combined, employ-
ment of the new plants was 1,517 in 1963,
1,177 of whom wete counfys

ie associated-inczease_in nopbasic.employ-
ment was estimated as only 98 jobs. This

estimate involved calculating for each.

county the ratio of the increase in basic
income “‘required” to penerate one addi-
tional nonbasic job. For example, in Com-
munity A an increase of $30,830 in basic
income during the study period was re-
quired per additional nonbasic job. The
implication for new industry is that for
cach $30,830 in annual wages paid to
county residents, one additional job was
created in the county’s nonbasic sector.
Apparently the small secondary effect on

5The multiplier for a county was calculated
as the ratio of the total increase in annual in-
come to the increase in annual basic income,
with 1958 serving as the base year and 1963
as the terminal year. Calculation of the multi-
plier thus involved separating the county’s per-
sonal income into basic and nonbasic compo-
nents. While subject to serious limitations if
applied to complex economies, this type of
analysis appears well suited to small economies
characterized by a minimum of interindustry
telationships.

T
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TABLE V
ESTIMATED IMPACT OF NEW INDUSTRY ON COUNTY INCOME, 195863,
FIVE RURAL COMMUNITIES IN KENTUCKY

Increase in
Basic Annual
Community income

Increase in ’
Nonbasic Annual Total Impact on
Income Annual Income

(Thousands of dollars)

1,007
326
663

1,076
463

Total 3,533

mIOW >

466 1,473
238 564
287 950

" 1,098 2,174
120 583

2,209 3,744

Source: Author's estimates.

employment is explained by underutiliza-
tion of employees in the local consumption
sector prior to the location of the new
plants, This sector could then accommodate
increased sales without a commensurate in-
crease in employment. This explanation is
supported by the minor role of the con-
struction industry in the secondary impact
(13 of 98 new nonbasic jobs); apparently
the communities’ capital stock was also un-
derutilized. The lack of a significant effect
on nonbasic employment is demonstrated
further by the fact that the income multi-
plier effect on wage and salary income was
smaller than the effect on proprietors’ and
property income.

III. Secondary Impact on Local Govern-
ment )

The calculation of new industry’s effect
on local government has considered only
the direct or primary impact, while it was
pointed out that the impact on the local
private economy consisted of both a pri-
mary and a secondary effect. The possibil-
ity thus exists that the multiplier effect on
the nonbasic sector might result in a signifi-
cant secondary effect on local government
revenues or expenditures.

The evidence suggests that such an effect
in the five case studies reported here, if
it exists at all, is quite limited. As noted
zbove, the economic impact did not include
a population increase; the new plants them-
seives brought in very few new residents,
and the relatively small employment ex-
pansion in the local consumption sector

doubtlessly also came from the local labor
force. (Population estimates indicate a de-
cline of 2.9 per cent for the five counties
during the 1958-63 period.) Further, an-
alysis of construction industry data and in-
terviews with local businessmen indicated
very little investment in new business or
residential construction during the study
period. One would thus expect a net sec-
ondary effect on local government of no
increase in the demand for local govern-
ment services and little or no increase
in the revenues, since the local reveaue
base was dominated by the assessed value
of real and personal property.® This con-
clusion tends to be supported by an
analysis of local government data” cov-
ering the five study communities and a
group of five “control” communities which
had similar economic characteristics but did
not receive new industry (Table VI). For
all local government units combined, the
relative increase in direct general expendi-
tures from 1957 to 1962 was somewhat
greater in the study communities than in
the control group, but the range of in-
creases within the groups was even larger.
And if. the analysis is extended to 1967,
the percentage increase in expenditures was
actually larger in the control group. There

8At the state government level, Legler and
‘Shapiro bave observed that the responsiveness of
revenue (o economic growth of a particular tax
varies according to whether the income increase
is due to per capita improvement or to popula-
tion growth. See John B. Legler and Perry Sha-
piro. "The Responsiveness of State Tax Revenue
to Economic Growth,” National Tax Journal,
XXI (March 1968), pp. 46-36.
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Enrollment
Number of teachers
Full market value of taxal
property ($1,000)
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TABLE VI i
COMPARISON OF STUDY AND CONTROL COMMUNITIES: CHANGE IN
LOCAL GOVERNMENT REVENUES, SERVICES, AND EXPENDITURES

Item

Study Communities Contro! Communities

Per cent Per cent

Change Change Change Change

Y. Al Local Government Units {1957-62)
© General revenue ($1,000)
Per capita
Direct general expenditures ($1,000)
Per capita
Employment

11.  School Districts (1959-64)
Earollment
Number of teachers
Full matket value of taxable

property ($1,000)

Local revenue ($1,000)

III.  County Governments (1959-64)
Operating expenditures ($1,000)

IV. Municipal Governments (1958-63)
Assessed value of property ($1,000)
Property tax revenue ($1,000)
Total revenue ($1,000)
Expenditures ($1,000)

2,638 37.0 1,932 55.0
$ 35 61.2 $ 33 60.0
2,998 66.6 1,955 58.0
$ 39 70.2 $ 3 62.2
31 2.5 141 16.0
—359 —1.8 —411 —2.6
—1 —0.1 —3 —0.5
78,483 321 50,787 39.4
103 74 78 10.6
191 34.0 98 254
2,437 15.6 n.a. na.
18 13.6 n.a. n.a,
167 49.7 n.a. n.a.
131 39.9 n.a. n.a.

n.a, Not available

Source: For 1, U. S. Bureau of the Census, Census of Governments: Kentucky VI (1957), Table
36, and VII (1962), Tables 27 and 28, For 11, Kentucky Department of Education, Re-
port of Superintendent of Public Instruction, (Frankfort: Kentucky Department of Edu-

- cation), XXVII (1959) and XXXII (1964) and Kentucky Department of Revenue.
For 111, Kentucky Auditor of Public Accounts, “"Report on Examination,” 1959 and 1964.
For IV, Municipal records of the five study communitics.

is some evidence of relatively greater de-
pendence on nonlocal sources of revenue by
the control communities during the study
period. This is perhaps explained by the
fact that incomes were lower in these
counties than in the study group. The
analysis of the private economic impact
indicates that about 15 per cent of the per
capita income difference between the two
groups 2s of 1963 was attributable to the
study communities’ ‘new manufacturing
plants.

IV. Summary and Conclusions

The establishment of new manufacturing

lants in five rural towns in Kentucky dur-
ing the period 1958-63 typically resulted
in a negative direct impact on local gov-
ernment finances. Of equal importance,
however, this impact, summarized in the
quantity “net primary benefits to local gov-

ernment,” was usually small, Most of the
new plants studied here added few new resi-
dents to the community; the availability of
local labor was in fact a major reason for
the locations. For this reason there was
very little increased demand for local gov-
ernment services, and this factor served to
keep the magnitude of negative impacts
relatively small. A large negative impact
resulted for the school system only if prop-
crty taxes were substantially avoided and
significant numbers of new residents (and
school children) were brought to the com-
munity, A sizeable negative impact on the
municipal government occurred if a large
nontax inducement (e.g., provision of wa-
ter or sewer scrvices or donation of land)
was combined with property tax avoidance,

There was a tendency in the towns stud-
ied here for the negative impact to be con-
verted into positive net primary benefits
(although rather modest in magnitude) a
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few years after the plaat location. A vari-
ety of reasons accounted for this result,
including (1) the climination of tax con-
cessions in the form of low property assess-
ments granted at the time of location;
(2) the fact that some costs incurred by
municipal governments are applicable to
only the year in which the new plant was
established or are amortized over a rela-
tively few years; and (3) more rarely, the
later imposition of new types of taxes, such
as occupational taxes applicable to the em-
ployces of new industry.

Whether net primary benefits to local
government are calculated for the period
immediately following plant location or for
a later period, and whether they are posi-
tive or negative, they tend to be very small
relative to new industry’s benefits to the
local private economy. These benefits were
calculated to include both the primary im-
pact (ie., the plant payroll) and the sec-
ondary impact (i.e., the increase in income
induced by local spending of the. plant
payroll). The total impact on the private
economy, as measured by the incrcase in
county personal income, ranged from
8564,000 per year to 82,174,000. This may
be compared with negative net primary

[Vol. XXIV

benefits to lacal government ranging from
8535 to $6,352 per year, or with “one-
time” costs incurred at the time of plant
location limited to $10,000 or less, except
in onc case in which $92,000 was ex-
pended.

The sccondary impact on local govern-
ment was apparently quite small, if indeed
it existed at all. This conclusion is sug-
gested by comparing local government
revenues, expenditures, and services in the
study communities with those in five rural
communities which did not attract new in-
dustry during the study period, and by in-
terviews with local civic leaders, who con-
tended that the new plants had placed no
strains on Jocal government services. As
further indirect evidence of the adequacy
of local public facilities and services, each
of the study towns was sceking further new
industry at the time of the study, and three
(communities B, C, and D) had already
succeeded. New industry attracted to small
rural towns mainly by the availability of
local labor does not produce significant
populatien growth; a small impact on lo-
cal government services is therefore not
surprising.

ENVIRONMENT

ABSTRAC

Both Economics and th
to grips with environment
isting tools and techniqu
adequate. Becanse the ¢
twhich the wastes and vesic
is largely commonly own
lution and environmental
form of “govesnment I
proach 1o reversing the 2
of the environment is (1)
treat the “right to pollu
governmental largess rathe
right and (2) to treat em
it}' as a government ldrge;.
constitntionally graranteec
to the constitntion, The ¢
joint Economics and Law
vironmmental Bill of Right.

Introduction

IN his landmark paper,
erty”? Charles A. Reic
tion on the growth of §
gess” in our society, and ¢
“emergence of governm
source of wealth.” That <
forms: (1) services which
omy does not provide ac
majority of our populatior
health services, recreation:
fare, social insurance, etc.
the disbursements of the +
(2) special dispensations
licenses and actual gover
for goods and services. Bc
gories are in a very func
product of society’s growtt
output and complexity.
vances the proposition that
vironment 1nto which the
uals of our production a
are dumped are largely c
property, i.e. air and wate
environmental disruption,
of government largess —

*University of Massachuset.

ICharles A. Reich, “The N.
Yale Law Journal, April, 196



.

- - - - - »‘-A

*

Bringind Jobs to Pe-ople:x Does It Pay~?

by GENE F. SUMMERS and JEAN M. LANG

This article was prepared by Gene F. Summers. Professor of
- Rural Sociology, University of Wisconsin-Madison, and Jean
M. Lang, Editor and Science Writer, Institute for Environ-
mental Studies, University of Wisconsin-Madison. It is based
upon material in Gene F. Summers, Sharon Evans, Frank
Clemente, Elwood M. Beck, Jr. and Jon Minkoff, Industrial
Invasion of Nonmetropolitan America; Praeger, 1976.

The University of Wisconsin Department of Rural Sociology
issues a semi-annual list of “‘Publications in Print.” Many of
these deal with applied programs in Wisconsin, others with
specific studies in community development and rural indus-
trialization related to problems discussed in this article. For
a copy of the publications list, write Gene Summers at the
Department ‘of Rural Sociology, 603 WARF Building,
University of Wisconsin, Madison, Wisconsin, 53706.

Over the last twenty-five years manufacturing industries
have been moving out of the city and into the countryside at
an ever increasing rate. Between 1960 and 1970 manufac-
turing employment in nonmetropolitan areas grew by 22
percent while manufacturing jobs in metropolitan areas grew
only four percent.

Industries have had their own reasons for expanding into

rural areas: lower local taxes, cheaper land and water costs,

AT 4

and a good supply of laborers, presumably steeped in the-
American work ethic. ‘

Industry’s interest in rural factory sites has been strongly
encouraged by the eager solicitations of potential host com-
munities and by federal policy. For example, nonmetro-
politan location of industry has been an explicit goal of
recent federal anti-poverty legislation including the Eco-
nomic Opportunity Act of 1964, the Public Works Act of
1965, the Appalachian Regional Act of 1965, and the Rural
Development Act of 1972,

The apparent logic behind this interventionist strategy is
fairly simple. Both rural poverty and urban socioeconomic
problems are seen as products of a geographic mismatch of
labor supply and demand. The mismatch has been caused
by a decline in economic opportunities in rural areas and an
increase of the same opportunities in urban areas. One means
of correcting this imbalance is to stimulate the rural
economy, thereby increasing job opportunities and halting
the exodus of rural labor to the city.

An industry, particularly a manufacturing plant that
generates a direct flow of money to the local community, is
considered an ideal stimulus for the rural economy. Indus--
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This aerial phoro shows the village of Hennepin, Iilinois, and the Puinam County Court House (center, right)—the oldest |
in continuous use in Illinois—with a new Jones & Laughlin Steel plant in the background. The plant produces cold rolled
and galvanized steel sheets. This, and the photo on page 10 are courtesy of the Jones & Laughlin Sieel Corporation.




try’s presence is expected to spark income growth, popula-
tion redistribution, housing improvements, better com-
munity services, and other amenities. It is exactly these
presumed benefits that make large industry so attractive to
the small community. But are these benefits being delivered?
Do rural communities really profit from industry’s arrival,
or are there undesirable side effects?

In a study sponsored by the Economic Development
Administration, U.S. Department of Commerce, a team of
sociologists attempted to answer these questions.’

Our group reviewed almost 100 case studies of the im-
pacts of industrial location on nonmetropolitan communi-
ties. The case studies encompassed more than 700 manu-
facturing plants in 245 locations and 34 states. The
predominant industries were metals production and fabri-
cation, chemicals manufacture and wearing apparel assembly.
The factories ranged in size from those with less than ten
workers to plants with over 4,000 employees. The majority
of factories were located in the Midwest and the South.

Although the studies included a great diversity of indus-
tries and locations, they did not constitute a representative
sample and should be judged accordingly.

Employment - Direct Hiring

There is no question that industry brings new jobs to a
.community. Some of the jobs come from direct hiring of
plant personnel, and others follow :indirectly as the new
industry stimulates growth in existing sectors of the local
economy. The important question is who gets the new jobs.

Our study revealed that new factories generally did not
hire the local unemployed. In the majority of cases only a
small portion of the jobs were filled by local disadvantaged
or unemployed persons (Table 1). There was also con-
siderable evidence that nonwhites were underrepresented in
rural factories.

There appeared to be two primary reasons why local poor,
minorities and disadvantaged were infrequently hired:

First, the labor pool for a rural industry extends well
beyond the area of the host community. Long distance
commuters are ‘not uncommon, and the new factory
generates considerable in-migration and settlement of
workers from the surrounding area (Table 2). From this
widespread labor force, industry selects the better educated,
more highly skilled worker with the “right” racial heritage.
The local unskilled resident often has little hope of quali-
fying. -

Second, many jobs are taken by newcomers to the labor
Jorce, primarily women. Many rural industries, particularly
textiles and electronics assembly, prefer female labor. Thus
previously nonworking women fill the factory jobs. This
increases the number of people in the labor force but does
not decrease the number of unemployed workers in the
community.

Ironically, it is possible for new industry to reduce unem-
ployment and poverty in a community without providing a
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Zoning laws prohibit subdividing farms in this Wisconsin
township so developers get around this rule by creating

S-acre ‘farmertes.”’

University of Wisconsin photograph
by Jim Larison. : -

Table 1
Percentage of New Plant Workers
Previously Unemployed

% of Jobs
Filled by
No. of Previously
Study Site Industry Jobs  Unemployed
Linton, Ind. Aluminum chairs 100 25.0%
Wynne, Ark. Apparel; copper
tubing 1,900 11.2
Rochester, Minn. Business machines 1,862 14.0
Ravenswood, W. Va.  Aluminum 894 11.0
E. Oklahoma Comm. 12 plants (mixed) 554 7.7
A.R.A. Area Survey 33 plants (mixed) 1,262 43.0
Mt. Airy, N. C. Appliances 435 8.0
Jefferson, la. Stamping, athletic
equipment 369 3.0

Orange City, la.
Creston, Ia.

10 plants (mixed) 364 19.0

Appliance, chemicals,
oil filters 424 1.0

Farm machinery,
stadium bleachers,

Grinnell, la.

plastics 200 7.0

Decorah, Ia. Screws; undetermined 212 8.0

Star City, Ark. Apparel (shirts) 336 9.5
Table 2

Praportion of Plant Workers Migrating
to Take New Employment

Census No. of Average

Region Studies Percent
North Central 6 . . 32
South 4 32
West ’ 1 18
All Regions 11 30

FOR SALE
~ | 5 ACRE FARMETTES
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An example of the encroachment of housing developments on agricultural land. Photo courtesy of Jim Larison, University

of Wisconsin.

single job to the disadvantaged who live there. Although the
labor force may expand faster than the ranks of the unem-
ployed, the absolute number of persons in economic distress
may be unchanged or slightly increased (Table 3). In general,
the case studies showed that the operations of the local
labor market often work against the needs of the people for

{ whom rural industrial development has been allegedly pro-

moted.
Employment - Multiplier E ffect

Besides hiring local workers for its factory, new industry
is expected to generate secondary jobs in the retail, whole-
sale and service trades of the host community. This indirect
effect on employment is called a “multiplier.” A multiplier
of 1.0 means the industry brings no new jobs except those
by direct hiring. A multiplier of 1.65 means that for every
new job in the factory, another .65 job is created within the
community.

Assignificant finding of the case study review was that the
majority of industries in the rural community had a mul-
tiplier effect of less than 1.2. Several reasons were given for
these low multipliers:

First, the less diversified the existing manufacturing,
commercial and service industries are, the less impacr the
new industry will have on local economy.

6

Table 3
Unemployment Rates Before and
Afrer Industrial Development

Dates Rates (%)

Study Sites Before After  Before After Clzange
Jackson Co., fa. 1950 1960 1.8 3.7 +1.9
Cross Co., Ark. - 1960 1970 5.2 4.6 -0.6
Washington Co., Miss, 1950 1963 101 4.2 -5.9
Box Eider Co., Utah 1955 1965 6.7 7.0 +0.3
Putnam, LaSalle and .

Bureau Co., L. 1966 1973 3.6 5.0 +1.4
Adair Co., Okla. 1960 1970 16.4 17.5 +1.1
Cherokee Co., Okla. 1960 1970 162 100 -6.2
Muskogee Co., Okla. 1960 1970 89 74 . -15
Hot Springs Co., ATk. 1958 1970 11.9 7.0 -4.9
Baxter Co., Ark. 1964 1970 8.2 4.7 -3.5
Howard Co., Ark. 1960 1970 4.3 3.9 -0.4
Logan Co., Ark. 1958 1970 5.6 6.8 -8.8
Randolph Co., Ark. 1964 1970 9.4 9.3 =0.1
Benton Co., Ark. 1960 1970 5.5 4.5 -1.0
White Co., Ark. 1960 1970 12.1 12.1 0.0 -
Laurel Co., Ky, 1960 1963 126 7.1 -5.5
Lamar Co., Teaas 1952 1962 6.0 52 ~0.8




Second, commuters, who generally make up a substantial
part of the rural factory work force, often spend their
salary in their place of residence rather than their place of
work. Much of the factory income “leaks out’ of the host
community.

Third, many small towns alreadv have excess under-
utilized business capacity. As a result, the firm can handle
industry-induced increases in sales without hiring additional
workers or enlarging their capital stock.

Fourth, many industries are linked by a national network
to outside suppliers and processors and have no need to
draw upon local services or products.

At worst, the local community may become little more
thana labor source for the factory with virtually no indirect
or induced employment. '

Four often cited studies (nos. 15, 16, 17, and 18 in
Table 4) that depict nonmetropolitan industry with a mul-
tiplier of 1.5 or more were closely examined by the review
team. In each of the studies it was found that only those
rural counties had been selected that had relatively large
manufacturing sectors (more than 15 percent of total em-
ployment) and were undergoing rapid and substantial eco-
nomic growth. According to these criteria, only 30 counties
in the entire U.S. qualified in 1970.

Income

Industrialization of the rural area does bring an increase
In average income over a period of time. The case studies

showed that-average increases in individual income varied
from 5.3 to 183.0 percent, and average family income in-
creases ranged from 25.6 to 178.4 percent. However. in
most cases both family and individual income increases were
less than 50 percent.

Three factors were largely responsible for the frequent
cases of relatively small income growth:

* Small income increases were usually associated with
lower wage industries such as wood, textiles and
apparel.

Industries importing raw materials into the area and
exporting products out of the area created smaller
secondary income effects as discussed above.

A substantial amount of commuting by nonresidents
into an area for work, and by residents out of an area
to shop, reduced the size of income growth.

Significantly, of the numerous case studies on industry’s
impact, very few had considered how income growth is dis-
tributed throughout the population. Of those studies which’
did examine this factor, all suggested that certain sectors of
the population receive no benefits from industrial develop-
ment. Indeed, for groups such as the elderly and blacks,
industrialization often has negative effects. As the com-
munity’s standard of living rises, prices go up and the pur-
chasing power of these disadvantaged groups decreases.

In addition, several of the impact studies showed that the
greatest gain in benefits went to newcomers in the com-

Table 4
Employment Multipliers

Research

Unit of Industrial - Direct Employment
Study Site Analysis Time Period Product Employment Mulriplier
1. Linton, Ind. . City ) 1964 Aluminum chairs 119 1.02—~
2. Gassville, Ark. 8-County Area 1960-63 Shirt plant 750 1.1
3.-  Summerville, S. C. 4-County Area 1963 Brick factory 25 1.36
4.  Pickens, Miss. 4-County Area 1964-65 Tissuc paper mill 57 . 1.14~
5.  Braxton Co., W, Va, County 1963 Particle board plant 77 1.50
6. Hart Co., Ky. County 1963 Bedding plant 111 1.06—
7. Fleming Co., Ky. County 1958-63 Auto & appliance
: trim, shoes 328 1.11—
8.  Laurel Co., Ky. County 1958-63 Yamn 107 1.18 ~
9. Lincoln Co., Ky. County 1958-63 Apparel . 380 1.00-
10.  Marion Co., Ky. County 1958-63 Barrels, Communications o
. i : equipment, Apparel 496 1.1t~
11.  Russell Co., Ky. County 1958-63 Apparel 206 1.03.
12. Howard Co., Ind. County 1949-60 All manufacturing 4,006 1.44
13.  Box Elder Co., Utah County 1955-61 Chemicals 5,688 1.34 -
14. . Lawrence Co., Tenn. Coun)y 1954-63 Bicycles 2,270 1.36
15.  Select U.S. Counties 11 Counties 1950-60 All manufacturing 17,116 1.65—
16.  Select US. Counties 10 Counties 1960-70 All manufacturing 25,677 1.68—
17.  Leflore Co., Miss. County 1959-64 All manufacturing 1,430 1.59—
18.  Whitc Co., Ark. County 1951-59 All manufuéturing . 590 .71

7
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.the host community or nearby towns. Exceptions to thi§™]

| tion was found to be centered in the factory town rather

munity rather than to the original residents. This suggests
that the people who bear the cost of the development (by
increased taxes for land development, for example) may not
be the same people who will capture the benefits and in
fact they may find themselves in a worse relative pbsition
after development than before.

The question arises as to whether industrial development
is a desirable community goal simply because it may mar-
ginally increase average income. The basic issue boils down
to whether growth in “community” well-being should be
purchased at the expense of the disadvantaged.

Population Changes

Does industrial development halt population decline in
small towns or rural communities? The answer is une- 7
quivocally, yes.

All case studies dealing with industry’s impact on rural
population showed that the rate of population decline
had been slowed, halted, or—as in the majority of cases—
reversed after industry’s arrival. However, the studies also
made it clear that most population growth was based on an
increased migration of workers into the area.

In eleven case studies, an average 30 percent of factory
workers had moved into the host communities'to take their
jobs. The majority of these workers had griginally commuted
to the factory from neighboring areas within a radius of 50
miles. Eventually, however, as the workers became more
settled and secure in their jobs, most of them moved into

trend occurred when a county had well-developed trans-
portation and educational systems, as well as a surplus of ;
labor. In such instances, employees preferred to commut
rather than move to town.

The population growth that accompanied industrializa-

than being spread throughout the country, In almost all
cases, the population in the host town increased while the
rural and farm population of the surrounding area decreased.
Thus, industrialization frequently caused more of the county
population to become “urbanized” or “suburbanized”
without causing any overall increase in county population.

Industrial location is often promoted as a technique for
achieving urban-rural population balance. - Our findings,
however, suggest that what industry does achieve is a redis-
tribution of the local rural population rather than a move-
ment of people into the area-from distant metropolitan areas.

In a number of case studies, the age composition of the
population also showed slight change with the arrival of
industry. The changes were primarily due to migration in
one form or another. In some instances, age declined due to
in-migration of young workers with young families.

A close look at twelve case studies revealed that most in-
dustries preferred to hire young adults who could handle
physically hard work. Yet, surprisingly, industrial develop-
ment failed to stem the flow of young pcople migrating out

of rural communities. This is noteworthy in light of the

8

popular notion that attracting more industry to the small
town will eliminate the need for the young to leave home in
search of work. '

Benefits to the Public Sector

Industry is actively sought by small communities in the
hopes of enlarging the community’s tax base. An enlarged tax
base means an increase in public income and the expansion
of community services. In general, industry’s contributions
to the public income can be divided into two categories:
direct payments and induced (or indirect) payments,

Direct Payments

Property Tax. The actual size of industry’s property tax
bill is largely determined by local and state tax structures
and by nepotiated agreements between local government
officials, development representatives and industrial man-
agement. Case studies show that frequently local govern-
ment is willing to grant “tax holidays™ exempting industrial
property from taxation for 5, 10, or 15 years. This is a form
of subsidization for industrial development and as such is a
cost to local government.

Fees and Service Charges. Communities with municipally
owned utilities can expect direct payments from industry
for services rendered. These utility fees should at least
equal the cost of extending service to the plant. The evi-
dence suggests that in many communities costs are, in fact,
all that is recovered from fees and there are no net gains
from utility payments.

The few studies which focused on industry’s direct pay- -
ments 10 focal goveinment suggest that most of the potential
for income gain by the host community is bargained away.
Many local leaders are willing to trade direct revenues from
new industry for indirect funds on the apparent assumption
that the latter will outweigh the former.

Indirect Payments

Indirect payments by industry to the public sector are
more diverse and are based on industry’s ability to boost
local average income and subsequently increase the value—
and tax assessments—of local properties and businesses.

Wages and salaries paid by the new industry are a stimulus
to growth and add to local income only to the extent that
the plant’s payroll is spent in the host community. How-
ever, one case study revealed that through leakage of income
to nonlocal recipients, an average weekly plant payroll of
$6,000 shrunk to $4,779. The “leaked” money was spent
primarily on food, services and investments in neighboring
communities; was put into savings; and was used to pay off
old debts. In rural communities, gains in aggregate dispos-

. able income may be more apparent than real for the local

market.

Increases in local public revenues result from industrial
development only when growth in the private sector is con-
verted into public monies. These monies include increased
property taxes from the expansion or construction of new
homes and businesses, increased retail sales and sales tax,
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Figure 1: Flow chart for Public Sector Costs and Benefits of New Industry industry’s output grows, the
(Adapted from Hirsch, 1961) volume of t?lese transfer pay-
ments also increases. Larger

increased utility fees and an increase in the transfer of state
and federal revenues to the local community. ’

Residential and Commercial Property Tax. New manu-
facturing jobs in a community generally mean that more
income will flow into home construction and improvements.
This in turn means an increase in property values and pro-
portionately, property taxes. Likewise, as residents spend
more disposable income and as industry draws upon the
services of local businesses, existing commercial establish-
ments will expand. In fact, all the case studies showed
that industrial development did bring increases in assessed
valuation of property and subsequent increases in local
property tax revenues.

However, the case studies also revealed that increases in
housing construction or business expansion cannot be pre-
dicted with certainty. Many small towns have both under-
utilized housing and excess business capacity. This slack
means that the town can accommodate a certain amount of

amounts of the taxes on personal
income (gasoline, sales, and income tax are typical)
find their way back to the local community. Similarly,
a pgreater proportion of corporate income taxes or
gross receipt taxes on_ industrial output are turned
back to the host community rather than being added
to the state’s general fund.

The case studies suggest, however, that industrialized
communities may come to depend on State and federal
payments for a larger share of their total receipts. Fre-
quently, this dependence on transfer payments is only
temporaty and declines after a period of adjustment. For
example, since the gasoline tax is more immediately re-
sponsive to growth in economic activity than is assessed
valuation of property, local officials may temporarily rely
on gasoline tax transfer payments rather than on property
tax to meet immediate costs.

The case studies are very consistent in reporting increases
in local revenue following industrial location. The assessed

9]
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valuation of property clearly is expanded and property tax
receipts increased in every community. Retail sales con-
sistently increased resulting in added revenue from sales tax.
. Intergovernmental transfer payments increased in absolute
dollar amounts and communities appeared to shift the tax
burden from local toward nonlocal revenue sources. The
sum in the benefit column can add up to a substantial
"~ amount.

Cost to the Public Sector

If one considers only the benefit stream, the conclusion
must be that new industry produces added revenue for the
local public sector. But an often overlooked fact is that the
added revenue brought to the community by industry may
be equalled or even exceeded by added and often unexpected
costs. For this reason it is extremely important to consider
how new industry contributes to the costs of the public
sector.

Attracting New Industry.  The initial costs of new in-
- dustry arise when a community attempts to attract a plant
toitsarea. The most frequently incurred costs in the wooing
of industry are as follows:

* land acquisition costs,

* site preparation (including extension and improve-

loss of previously collectable property taxes in in-

10

ment of access roads and preliminary landscaping).

i
e

13
’ .
(TP

; :; o
(e

i

’

it it i+ s bt e Wi il b e

+

AR

+

¢
;

4

L
i
El'.):..z__, in e e

i 5d .t
AV e

starices where new industry is given a tax “holiday™
or reduced rate,

* increased police and fire protection,

* provision of water and sewerage, electricity and/or gas,
often for fees that are less than cost.

As an example of the large investments that some com-
munities have in their efforts to attract industry, consider
the city in Kentucky that issued $250,000 worth of indus-
trial revenue bonds to finance land acquisition and building
construction for a shoe factory. Since the land and building
were city-owned, they were exempt from real property tax.
In addition, the city granted the company a five-year
exemption from personal property taxes.

In another case, a Kentucky city issued a $650,000
revenue bond and held title to the land, building and part
of the equipment of the plant making them nontaxable.
The city also extended a water line to the plant at a cost of
$10.000 to the city.

All these development efforts by the local community
are forms of subsidy and must be regarded as costs to the
community. In some instances. part of the subsidy cost is
recovered, but in other instances only a partial recovery is
achieved. Often local public officials underestimate a new
industry’s requirements for community services above and
beyond the initial commitment to land. building and equip-
ment. These additional costs of government services, plus
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costs of school expansion and environmental degradation,
also must be recovered by the public sector if it is to realize
a net gain from new industry.

Accommodating Growth. Besides the costs of attracting
industry, the host community must also accommodate the
costs of a growing population. As mentioned above. industry
frequently brings an influx of new workers who are primarily
young adults with families. These in-migrants place increased
demands on the community for schools, health care, and
recreational and general services.

Growth in the number of residential and business prop-
erties also places greater demands on local government to
provide improved police and fire protection, road main-
tenance and water and sewerage services. Eleven out of
twelve case studies showed substantial increases in costs of
community services to residents with the arrival of industry.
Water and sewerage services, particularly, were important
sources of increased cost. Rockdale, Texas, for example,
was forced to drill a new city well and to issue a bond for
sewerage line extension as a result of industrial development.

The case studies suggest that while public officials often
Rygg‘slinaatg ‘theéir communities” growth capacities, they

"underes_timate the capacity of existing utilifies and services

fo accommodate development. The result is a major outlay
of public’ funds that increase the per capita ¢ost of public.

“§ervices.
../

Expanding School Services. The case studies provided
consistent evidence that new industry increases the popu-
lation of school-age children. It is also clear that increased
enrollment resulted in increased operating budgets for
schools and sometimes in high capital outlay to accommo-
date new students. .

While some of these additional costs are recovered
through increased taxes and intergovernmental transfer
payments, part of the burden must be carried by the host
community.

Left (page 10): Aerial photograph of the new Hennepin
Works Division of Jones & Laughlin Steel Corporation, about
120 miles southwest of Chicago. The plant, which is now

nearing full production, is located on J&L’s 6,000 acre site,
and has about 30 acres under roof.

Below: Jim Larison photo shows the effect of new sewage
lines on rural land.

Environmental Degradation. Industry brings long-term
alterations of the environment: loss of open space and
agricultural land. increased man-and density and changes in
land use patterns. In addition, industry frequently brings
problems of air, noise and water pollution. At the time
most of the case studies were made, the environment was
not a major concern and one observer made this comment:
The most striking social cost to the town imposed by industry is
water pollution, which in most of the towns studied has reached
serious proportions. The concern for this problem shown by town
governments is after the fact. Since industry is primarily respon-
sible, the weak position taken by local government suggests that the

absence of water pollution control is one form of industrial in-
centive.?

Net Gains

The net gain of new industry to the local public sector is
the difference between its direct and indirect cost and its
direct and indirect benefits. While most case studies have
stressed the benefits side of the ledger, a few have also
looked at the cost side and found some interesting facts. In
one study five Kentucky towns with eight new plants were
examined. [t was found that only two of the plants pro-
duced revenues in excess of that yielded by the property
prior to the plant location. Analysis of secondary impacts,
where one might expect net benefits due to operation of the
multiplier effect, corroborated the negative impact of new
industry. :

Other studies which compared estimated net gains of the
private sector with net gains by the public sector also
showed some sharp contrasts. One estimate, which closely
approximated actual conditions in twelve communities,
showed the private sector averaging a net gain of $152,981.
The public sector averaged only $521 and the school dis-
trict $401. This kind of evidence challenges the belief that
new industry-will substantially improve the fiscal burden of
many nonmetropolitan communities. The evidence also
suggest that were local government more assertive in chan-
neling private sector gains into the public sector, industrial
location could contribute more positively to a community’s
fiscal well-being.

In sumimary, industrial location in the rural community
can bring employment, population growth and economic
prosperity to the area; but as the studies have shown, these
benefits do not come automatically nor do they apply in all
cases. In some instances the structure of the community
and the character of the particular industry merge to the
benefit of both partics. More often the industry clearly
gains while having a negligible or even negative effect on the
host community over the long run. fis

P
! Gene F. Summers, Sharon Evans, Jon Minkoff, Frank Clemente,
~and Elwood M. Beck, Jr., Industrial Invasion of Nonmetropolitan
~Angrica, New York: Pracger Publishers, 1976. w_,'é
2
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Abt Associates, Inc., “The Industrialization of Southern Rural
Arcas: A Study of Industry and Federal Assistance in Small Towns
with Recommendations for Future Policy,” Washington, D.C.: U.S.
Dept. of Commerce, Economic Development Administration, Office

A

of Economic Research, December, 1968.
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TWO NORTH CAROLINA COMMUTING PATTERNS

Richard E. Lonsdale

Dr. Lonsdale is assistant professor of geography at the University of
North Carolina, Chapel Hill. Research was supported by a grant from
the Unrversity's Institute for Research in Social Science.

HIS study examines the com-

muting patterns of production

workers at two industria] estab-
lishments in eastern North
Each of the two plants investigated is
situated in the area of Kinston, a city
of nearly 30,000 population, and to-
gether they account for well over half
of the manufacturing employment in
the county centered on that city.! One
of the establishments, a producer of
synthetic fiber,? emplovs approximately
2200 persons and is noted for its *‘above-
average” wages; it emplovs workers
who commute from points within a
broad area extending out 40 miles and
more. The other plant, a shiit_f_agiory,“
employs about 900 persons, and is con-
sidered *below-average” in its wages; it
draws much-ef-its Jabor from the area
in the munedjate vicinity of the plant.
The two industrial f{acilities thus pro-
vide a broad spectrum of wages and
commuting distances and facilitate an
examination of wages and other factors
as variables affecting the pattern of
commuting of industrial workers in

! Kinston is the commercial center and
largest town in Lenoir County, which has a
population approaching 60,000 and manufactur-
ing plants emploving about 3600 persons.

*E. L. du Pont de Nemours & Company,
Kinston plant, established in 1933, is a major
~upplier of Dacron® polvester fiber,

, S The Kinston Shirt Company, in operation
stnee 1937, accounts for about 2 per cent of the

United States output of men's dress and sport
shirts,

Carolina.

the area. The studv was conducted
in the spring of 1964.
~ The specific objectives in this study
are fourfold: (1) to analyze and com-
pare the characteristics of the two
commuting patterns and identify the
respective labor market areas; (2) to
observe the effect on commuting of such
personal factors as wages, age, sex, and
length of service; (3) to investigate the
significance of two geographic variables
—population and distance—by con-
structing a series of prebability models
based on gravity concepts; (4) to con-
sider some other geographic variables
which may explain discrepancies be-
tween the actual distribution of com-
muters and those suggested in the
probability models. These probability
models are not universally applicable,
but they may nevertheless provide a
tentative basis for estimating the po-
tential availability of commuting labor
in areas where conditions might be
similar to those in eastern North
Carolina.

Commuting studies have a proper and
important place in geography. Commut-

£ing distance can be used as a basis for

delimiting labor market areas or *labor-
sheds”—the area supplving labor to
some central point. The labor-shed is
a regionul conception—an extent of
space functionally organized about some
nodal point such as an individual
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factory, a group of plants, or a whole

~ complex of cconomic activities embraced
by a city. Commuting or “journey-to- X

work” patterns could form the basis
for delimiting networks of overlapping
regions across the whole expanse of a
territory. Commuting studies offer geog-
raphers the opportunity to apply their
skills in seeking answers to some im-
portant practical questions. For ex-
ample, the extent of the labor force
potentially available at some point is
directly influenced by the territorial
extent of the labor-shed, i.e., by the

number of miles workers are willing

to commute. This may be an important
consideration when an industry seeking
a new location with an assured labor
supply must decide among several al-
ternative places.

Commuting studies are particularly
appropriate and pertinent in the case
of North Carolina, a state striving 1o
attract new industry in order to expand
employment and raise presently low
income levels, The traditional attraction
for manufacturing concerns has been
the large supply of labor willing to
work for wages which, though *“ modest”’
by national standards,* are above those
prevailing in many non-industrial occu-
pations in North Carolina. Surveys
conducted by the Employment Security
Commission of North Carolina indicate
that a large reservoir of employable
labor remains to be tapped;? the supply
is especially abundant in rural areast
where out-migration has proceeded more
slowly than might be expected in view

- 4 The average hourly wage in North Carolina
manufacturing plants in October, 1964, was
81.69, the lowest for any state in the United
States. The national average for manufacturing
workers at this time was $2.47.

SFor example, when the Proctor Electric
Company established a new plant at Mt Airy
in 1957, they had 3500 applicants for 288 job
openings, far in excess of the anticipated number
of applicants; see “Staffing a New Plant in a
Small Labor Market Area” (Employment
Security Commission of N.C., Raleigh, 1960).

of the limited economic opportunities
in many of these areas. Given an oppor-
tunity to work in a nearby industrial
plant, rural and small-town dwellers
have shown a marked propensity to
maintain their established place of
residence and a willingness to commute
great distances to work.” Thus indus-
tries often draw their labor from re-
markably broad geographic areas, As

{ might be expected,, the higher-wage

industries are able to attract labor from
much wider areas than are other indus-
tries; this point will be demonstrated
later in this paper. An industry consider-
ing a location in North Carolina can
compare the wages it is prepared to
offer with those prevailing in a specified
area, and with an understanding of
commuting tendencies in this region, it
can proceed to estimate the size of
the labor force that might be marshalled
at any particular point.

While this paper focuses on two indi-
vidual cases in a single region, the study
is intended to be of more than just local
interest. Hopefully, it will be of use
to other analysts undertaking similar
studies by pointing out some of the
problems encountered in conducting
such journey-to-work surveys. In addi-

tion, the paper presents one method for

analyzing a commuting pattern. Also,
by adding to the number of studies of
individual areas, the likelihood of de-
veloping a general theory on commuting
is perhaps improved by some small
degree. It can be reasoned that if an
acceptable general theory on travei-to-
work behavior is ever to be established,

¢ The extensive reserves of labor in and
around small towns has also been observed in
the Middle West by Richard C. Wilcock and
Irvin Sobel: “Small City Job Markets: The
Labor Market Behavior of Firms and Workers™
(Urbana, 11, 1938),

K. J. Walraven discusses this same point
in his Arkansas study: “Impact of New lants
on Local Labor Supply: Northwest Arkansas™
(Little Rock, Ark., 1962).
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<the key clements in the theory—e.g., the

relationships between commuting dis-
tance and wages, length of service, etc.—

will likely be discerned from a multitude

of individual empirical studies,

THE StUupY AREA

Workers commuting to the two indus-
trial plants examined in this paper are
mostly drawn from a ten-county areat
on the coastal plain of eastern North
Carolina (Table 1 and Fig. 1). There
are no major natural features such as
mountains or large water bodies which
seriously influence the genera] geographic
pattern of commuting. Significant differ-
ences in the density of paved roads do
exist, however; the availability of such
roads decreases as one moves south
and eastward (Table 1). This reflects
diminishing population densities toward
the south and east where the land is
decidedly less suitable for -agriculture
because of poorer soil and drainage
conditions. About one-third of the study
arca’s labor force is in agriculture (com-
pared with 7 per cent nationally);
tobacco is by far the most important
crop, with peanuts, cotton, corn, and
sovbeans also significant.

The population of the ten-county
area was approximately one-half million
in 1960, up about 8 per cent from 1950
(compared with a national gain of
19 per cent in the same period); four
counties experienced population losses
in this decade (Table 1). The population
density ranges from about 130 per
square mile 'in the northwest to less
than 30 in the south and east (Table
I). Five towns (Goldshoro, Greenville,
IKinston, New Bern. and Wilson) have
populations over 10,000; overall the

$ Ten counties =upply approximately 98.5 per
cent of the commuters who identitied  their
residential location on a questionnaire. Small
numbers of commuters originate from four other

countics  (Edgecombe,  Martin, Onslow,  and
Pamlico).

population is about 30 per cent urban,
nearly average for North Carolina, but
far below the national level. The Negro
population is rather uniformly high,
averaging about 40 per cent, and Negroes
account for about a quarter of the
manufacturing labor force.

- LIncome levels are generally low. In

1962 the average per capita personal
income in the study-area counties ranged
from about $900 to S$1300, averaging
two-thirds the state mean and less than
half the national level. Wages in manu-
facturing, which emplovs about 17 per
cent of the area’s labor force, are
generallyy: above those in most other
branches of the economy, but still
averaged scarcely S70 a week in 1963.
The leading branches of manufacturing
are food products, textiles, apparel,
wood products, and chemicals. The
majority of food, textile, and apparel
workers earn between $1.25 and $1.30
an hour, while those at the large syn-
thetic fiber plant near Kinston average
over 82.30 an hour. Local chambers of
commerce boast of the ‘“‘lack of labor
strife’’ and the prevailing absence of
strong labor unions. But economic
opportunities are limited, unemploy-
ment has been high, and many workers
remain underemployed.

TuE QUESTIONNAIRE

LA travel-to-work, questionnaire {Fig.
2) was given all production workers
(wage earners) at the two industrial
plants. Salaried personnel were omitted
only because company officials preferred
they be excluded. The questionnaires
were distributed and collected by plant
supervisors, and there was a return rate
of about 90 per cent. Of the returned
questionnaires about 10 per cent were
screened out because of incomplete or
obviously false answers. The final sample
population consisted of 10352 workers
at the synthetic Aber plant and 734
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workers at the shirt factory, a total of
1786 wage earners. The questions asked
of the workers are indicated in the
sample questionnaire shown as Figure

2. Workers living a significant distance
(over 3 miles) from the plant were also
asked to locate their place of residence
on a map included on the questionnaire.
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Two Norti CAROLINA

Pri, Two SAMPLE POPULATIONS

the busic characteristics of the two
wmuter groups are indicated in Table
A« is evident, the two populations
cother sinnlar with regard to age and
1k of employment (the Ober plant
«ned only in 1933; the average length
«rvice of fiber workers should in-
.« .~ with the passage of time), but
er ereatly in average wages and the
- berween sexes. As would  be
v ected, the shirt factory relies heavily
weratle Tubor, most of whom receive
«* *3 4n hour. The shirt firm is located
wiun the city of Kinston, enabling
var number of emplovees to walk to
v ¢, The fiber plant, on the other
"ol 15 situated in the country, seven
aew outside of Kinston, and essentially
{4 employees commute by automobile.

Tur MEASURE OF COMMUTING

I'here is some question as to what is
» most satisfactory measure of com-
‘g, In the majority of studies a
~ caght mileage measurement is em-
e\ few analysts have measured
o rmimting distance in time (i.e., min-
o). The popularity of miles over
santes is understandable; mileage can
soomeasured directly from an ordinary

TABLE II

¢ HARACTERISTICS OF 1W0O COMMUTER GROUPS

‘ ] Fiber Plant | Shirl Factory
Ll wage carners. . I 1,052 734
! | 875 71
177 663
*“' 98 mos. &2 mos.
98 mos. 86 mos,
97 mos, 81 mos,
M 32.1 yrs. 32.7 yrs.
32.3 yrs. 31.2 yrs.
. " 31.4 yrs. 32.9 yrs,
JomerRy wage L $109.13 851.75
e, 111.77 60.00
. T, 96.54 51.06
Ye e tvunveyance
: i e 1,051 608
e 1 1
ER o 122
e, 0 3
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road mup, whereas the determination
of travel time requires either a field
survey or an interview of workers
actually dotng the commuting. The use
of time as a measure can be defended
on the ground that a worker’s willing-
ness to commute presumably depends
in part on the “effort” involved. Ten
miles of “‘fast” open highwayv requires

less effort than 10 miles of “*slow™ city -

streets or dirt roads, and in this instance
the number of miles would likely- be a
poor measure of commuting distance.
Along this line, one geographer has
recently suggested that commuting be
measured in terms of ‘‘travel_ eflort,”
taking into consideration the number
of stop signs, turns, congestion, etc.’
But the obvious difficulty in obtaining
such data for all the roads in the com-
muting area will likely preclude much
use of this measure. Cost has been

suggested as a possible measure of

commuting. The assumption is that
the expense involved may, bevond a
certain limit, discourage commuting.
However, in this study area and in most
others, many workers join car pools,
and for them the cost is relatively minor
compared with the time “involved. On
the other hand, a worker driving alone
30 miles each way would, at the rate
of eight cents a mile, incur a daily
expense of almost five dollars.

In this study, information on com-
muting mileage and time was obtained
from the questionnaires. The presump-
tion was that one might provide a
better measure of distance than the
other. To test the relationship between
the two, time and milcué;émafsumcé
values for a 10 per cent random sample
of fiber workers were plotted against
one another on a scatter diagram (Fig,

? John D. Nvstuen: A Measure of Effective

Distance in Urban Travel, Abstracts of Pupers,

20th International Geographical Congress, Lon-
don, 1964, )
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TRAVEL -TO-WORK QUESTIONNAIRE

A University of North Carolina research group is amxious to find out how much time
workers spend travelling to and from work. The results of this arnd other studies
will contribute to an overall understanding of North Carolina's industrial labor
force, and will assist in developing plans for continued industrial progress.

Your cooperation in answerirg the questions below will be greatly appreciated.
After completion of this form, please deposit it in the box marked "Travel-to-Work

Questionnaire”, which will bas placed in a convenient loeation in your plant.
Trank you very much,

1. Hame of company where you now work:

(a) How long have you worked for them? years,
2, How many miles from the plant do you live? miles,
3. How long doss it take you to get to work? minutes,

L. How do you get to work? (auto, bus, walk, etec.)

5. Have you moved closer to work since taking your present job?

(a) If so, how many miles from work did you live previously? miles,

6. Are you now considering moving closer to the plant?

7. Personal data:
{a) age (b) sex (¢) average weekly wage,
before taxes: $

8. If you live more than three miles from where you work, place an "X" mark on the
map below, showing approximately where you live:
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F16. 3. Scatter diagram and regression line
showing relationship between commuting mileage
and commusing minutes, based on a U per cent
sample of fiber plant workers.

3). As would be expected, a positive
trend was clearly evident. The coethicient
of correlation between the two is a very
high +.96, suggesting that one is about
as satisfactory a measure as the other.
A regression line was established, with
the “X” axis representing miles, and
the “Y" axis minutes. The regression

equation is ¥ = 1.25x + 6.38, which

indicates that for fiber workers the
commuting time increases 1.23 minutes
per additional mile, and to commute
“zero” niles requires approximately

6.6 minutes. The latter is presumably

a measure of “terminal time,” i.e., the
time consumed in starting the car,
getting out of the driveway, walking
from parking lot to plant gate, ctc. The
possible superiority of one measure
over the other is perhaps indicated by
the degree of association between actual
distributions of commuters and those

COMMUTING DPATTERNS 121

distributions suggested by probability
models based on gravity-model con-
cepts, Twelve such models were con-
structed, using both miles and minutes
as measurcs of distance; thev are dis-
cussed later in this paper. A closer fit
was obtained using mileage as a distance
measure, but at best this is highly
inconclusive evidence. In the proba-
bility models the f{rictional value at-
tached to distance can be adjusted
ad infinifum. It is indeed lkely, there-
fore, that fits better than those achieved
in this study could be obtained. In this
study mileage is used more extensively
than travel time only because it facili-
tates comparisons with other commuting
studies, most of which used mileage
exclusively.

CHARACTERISTICS OF THE Two
COoMMUTING PATTERNS

. The higher-wage fiber plant workers
commute considerably farther than do
shirt factory workers. The spatial extent
of the two labor-sheds, in this case
arbitrarily defined as the region encom-
passing the nearest 90 per cent of an
individual plant’s labor force, is shown
in Figure 4. The fber plant labor
market area extends out almost twice
as far from the point of employment
and embraces an area about three times
larger than the labor-shed for the shirt
factory. Fiber plant workers travel an
average of 17.5 miles each way and
require an average of 28.7 minutes to
cover this distance; median figures are
approximately 13 miles and 27 minutes.
By contrast, shirt factory workers travel
an average of 6.7 miles onc-way and
require an average of 18.2 minutes; the
median values are about 4 miles and
17 minutes. The distribution of com-
muters by fAve-mile and ten-minute
zones for each of the plants is given in
Tables HI and I\ As can be seen by
the figures in the cumulative percentage
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COMPARISON of LABORSHEDS

OF FIBER PLANT (F) AND SHIRT FACTORY (S)

Laborsheds delimited to include nearest
ninety per cent of commuters

Fiber plant laborshed {90% of workers within 38 miles)

% Sljirt factory laborshed (90% of workers within 20 miles)

Fic. 4.

- e

JUSa——

o

-

columns of thes
the shirt worke’
their place of -
half of the fibe
distance from ~
cent of the fibe
or more, while
shirt workers ¢
striking differer:
ing habits of
surprising in v
two-to-one wag
of fiber workers
of the shirt fac
more rural site
seven miiles out:
The commu
workers appear
average, and
somewhat less -
lished surveys .
Carolina Empl
mission, 77 p
Carolinians the:
15 miles of the
per cent within’
within 13 miles
of the shirt wor
of the hber wo
that in averag
the fiber plan
above the sta
factory (852) a;



's)

—— e g wmen e m o

.

-——'——-—...g__..._._-. B —

Two NortH CaroLina CoMMUTING PATTERNS 123
TABLE 111
DISTRIBUTION OF COMMUTERS BY MILEAGE ZONES
Fiber plant workers Shirt factory workers
Zone Miles
. Per cent Cumulative . Per cont Cumulative

~Number of total per cent Number of tolal per cent

-4 113 10.7 10.7 435 59.3 50.3

5-9 258 4.5 35.2 71 L7 69.0

10-14. 0m 19.1 54.3 81 11.0 80.0

15-19 82 7.8 62.1 72 9.8 89.8

20-23 117 11,1 73.2 40 5.5 95.3

25-29 61 5.8 79.0 25 3.4 98.7

30-34 55 5.2 84.2 8 1.1 99.8

35-39 78 7.4 91.6 1 0.1 99.9

40-44 54 5.1 96.7 1 0.1 160.0

45 & over 33 3.1 99.8 L N
............................ 1,052 99.8 ’ 734 ’ 100.0 l

columns of these tables, 80 per cent of
the shirt workers live within 14 miles of
their place of work, whereas just over
half of the fiber workers live a similar
distance from their plant. Over 15 per
cent of the fiber workers travel 35 miles
or more, while virtually none of the
shirt workers commutes that far. The
striking difference herween the commut-
ing habits of the two groups is not
surprising in view of the better than
two-to-one wage differential in favor
of fiber workers, and the in-city location
of the shirt factory as opposed to the
more rural site of the fiber plant some
seven miles outside Kinston.

The commuting distance of fiber
workers appears to be above the state
average, and that for shirt workers
somewhat less than average. In unpub-
lished surveys conducted by the North
Carolina Employment Security Com-
mission, 77 per cent of the North
Carolinians they interviewed live=within
15 miles of their place of work, and 93
per cent within 24 miles. By comparison,
within 15 miles of work are 80 per cent
of the shirt workers but only 54 per cent
of the fiber workers. It is worth noting
that in average weekly wages in 1964
the fiber plant (8109) is also much
above the state mean, and the shirt
factory (852) again below average.

A federal government surveyv of 6000
households in 357 gecographic areas of
the United States, conducted in October,
1963, provides a kind of ‘*‘national
norm’’ with which the two commuting
patterns in this study can be com-
pared.” According to this survey, 45
per cent of American workers commute
up to four miles, and 76 per cent up to
10 miles. For these distances the fiber
plant percentages are 11 and 40, indi-
cating that its commuting distances are
considerably above the national mean.
The shirt factory percentages are 39
and 71, or much closer to the national
average. The meaningfulness of such
comparisons can be seriously questioned,
as the national figures reflect largely
urban conditions dissimilar to those pre-
vailing in eastern North Carolina.

It is ditficult to compare the commut-
ing patterns in this study with those
in previous studics of other areas in the
United States. Comparisons of this sort
suffer because of great differences in
such circumstances as degree of urban-
ization, city size, terrain, availability
of paved roads, mode of transportation,
job opportunities, wage levels, ete. With
these limitations in mind, a few com-

B Home-to-1ork Travel, advance report, 1963

Census of Trunsportation, Burcau of Census,
Washington, 1965, p. 6. )
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TABLE IV

DiSTRIBUTION OF COMMUTERS BY TIME ZONES

Fiber plant workers Shirt factory sworkers
Zone Minutes
- Per cent Cumulative ’ Per cent Cumulatire
N Y
unber of total per ceni Naumber of totat per cent
Under 10 36 3.4 - 3.4 131 17.9 17.9
10-19 288 27.4 30.8 308 42.0 59.9
20-29 258 24.5 §5.3 130 17.7 77.6 |
30-39 173 16.2 71.7 97 13.2 90.8
40-49 164 15.6 37.3 59 8.0 98.8
50-59 57 5.4 92.7 5 0.7 99.5
60 & over 76 7.2 99.9 4 0.5 100.0
Totals.....oooviiiinan, LN 1,052 99.9 734 100.0 | .....

parisons may be attempted. In a 1939
study of over 2000 workers at the
Mavtag Company plant in Newton,
Jowa (population 13,000), the median
distance was about seven or eight
miles,” much below that for the- fiber
plant workers. Although each labor-
shed embraces a largely rural aréa, the
farm wages are lower and the alternate
job opportunities are more limited in
North Carolina; perhaps this partially
explains’ greater commuting distances
in North Carolina.

The commuting habits of Kaiser
Aluminum workers at the new Ravens-
wood, West Virginia (pop. 1173 at time
of plant establishment in 1936), plant
were analyvzed in a 1937 investigation.
This was a ‘“depressed” and largely
rural area where agricultural incomes
were low and “well-payving’ industrial
jobs were as highly sought after as those

“with the fiber plant in this study, One

vear after the plant’s opening, aluminum
workers traveled 'a median one-way
distance of about 20 miles,* or about
half again as far as fiber plant workers:
But many of the aluminum employees

NC, A Peterson: An lowa Commuting
Pattern and Labor Market Areas in General
(Burcau  of Labor and  Management, State
University of Towa, Jowa City, 1961), p. 1.

¥ Labor Supply and  Mobilitv in a Newly
Industrialized Area (Bulletin 1261, U.S. Dept.
Labor, Burean of Labor Statistics, Washington,
oMy, p. 21,

subsequently moved closer to the plant.
In comparing fiber plant commuting
with that observed in the Kaiser study,
it is appropriate to consider the com-
muting distances of fiber plant workers
when they first obtained employment.
Questionnaire data indicate that 260,
or nearly one-fourth, of the fiber plant
workers have moved closer to the plant
since commencing their employment;
they originally commuted an average
of 28.8 miles one-wav, compared with
the present 8.4 mile average. This would
seem to indicate that the median dis-

tance of fiber plant workers when first-

hired was comparable to that of the
West Virginia aluminum workers shortly
alter their hire by Kaiser. Both plants,
in similar “low-income’’ environments,

initially attracted commuters from ex- -

ceptionally wide areas.

A 1948 survey of commuting at a
spinning mill on the South Carolina
ptedmont showed a median one-way
distance of six miles,’® only slightly
greater than that for the shirt factory.
While the South Carolina plant is in
a more rural setting, the rather sim-
ilarth-low median commuting ranges
probably stems from the fact that both

B . M. Steep and J. S. Plaxico: The Labor
Supply of a Rural Industry (South Carolina

Agr. Experiment Station, Bulletin 376, Colum-
bia, 1948), p. 21. :
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are in the “‘low-wage" category. Thus,

- despite limited job opportunities and

low farm wages, neither plant attracted
any large number of persons living a
sizeable distance from the plant.

DeLiviTiNG THE LABOR-SHEDS

In the majority of commuting studies
few attempts have been made to de-
limit accurately labor-sheds or labor
market areas. Where they have been
delimited, their boundaries usually: ap-
pear as perfectly concentric circles, or
they are drawn to coincide with existing
political boundaries. To the geographer,
a proper delimitaticn would seem.to be
a necessary step if the labor-shed is to
be conceived as a region. But immedi-
ately evident are several obstacles to
such a regionalization. Labor-sheds over-
lap, particularly in those zones inter-
mediate between two plants or ““nodes”
which are attracting labor. It may
often happen. as it does in this study
(Fig. 4), that one labor-shed may lie
entirelv within another, larger labor-
shed. They cannot be conceived as
mutually  exclusive entities. On the
other hand, the Ilabor-shed can be

-~ thought of as a distinct region, but

always as one whose Limits: (1) dimimish
by degree rather than abruptly and
(2) commonly overlap or encompass
those of other labor-sheds.

The outlines of such a “‘diminishing”"-
region can be shown on maps by the
use of isolines. Around each factory or
other nodal point attracting workers
will be a series of commuting isolines
(““isocoms’). These isolines can rep-
resent commuting milcage or time in-
tervals (e.g., an isoline for every addi-
tional five miles of commuting distance).
Each isoline can be translated into a
line indicating ~ the cumulative per-
centage of commuters contained within
that line (c.g., the 23-mile isoline may
encompass 73 per cent of the commuters,
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and be labeled either way). There is
an absolute outer limit for any existiny
labor-shed, the isoline which includes
100 per cent of the commuters, How-
ever, a mere handful of persons com-
muting unusual distances can cause
this outer limit to lie far bevond what
might be termed the ‘‘effective limit”
of the labor-shed. This raises the ques-
tion of what constitutes such an ‘“‘effec-
tive limit”" in terms of the percentage
of commuters included. There is no
established norm, and anyv decision is
presumably  subjective. A reasonable
limit might be the isoline embracing
the nearest 90 per cent of the workers
(Fig. 4).

Commuting isoline maps were pre-
pared for the fiber plant and. shirt
factory labor-sheds (Figs. 3, 6, and 7),
The data for constructing the maps
were obtained from the questionnaires
which, in addition to asking each
worker his one-way commuting mileage
and time, also requested each person
commuting over 3 miles to locate
his home on a map included in the
questionnaire (Fig. 2). About 87 per
cent of the fiber plant workers and
98 per cent of those at the shirt factory
who returned questionnaires fully com-

plied with this request. With this

information it was possible to plot the
approximate place of residence of 926
fiber plant and 719 shirt factory workers.
Next to each place of residence on the
map were recorded the mileage and
minutes indicated on the questionnaire.
This provided the control necessary to
construct the commuting isolinez. In-
tervals of five miles and ten minutes
were chosen arbitrarily. The isolines
are identified not only in terms of the
miles or minutes from the plant, but
also in terms of the percentage of
all commuters contained within each
isoline. Another approach, not cm-
ployed here, would be to select those
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distance isolines which would indicate
the percentage of commuters enclosed
at regular intervals (e.g., 30 per cent,
40 per cent, etc.).

« The commuting mileage isoline maps
for the two plants (Figs. 5 and 6) both
show the influence of the existing road
network orientation. Isolines extend
farthest out along major radial roads
in typical “‘spiderweb’ fashion. The

<fber plant isolines appear rather ellip-

tical in shape with a northeast-south-
west orientation. This apparently re-
flects the position of the fiber plant
on' "a main ~northeast-southwest road
and the absence of a major east-west
road in the immediate vicinity of the
plant. The shirt factory isolines are
more nearly circular because. of the
many roads radiating out from Kinston
in all directions. In neither case are
there any major distortions in the shapes
of _ivgo_l_i-nes' because of the lack of through
roads' in any area. The shirt factory
labor-shed- is.contained entirely within
the fiber plant labor-shed, an observa-
tion noted earlier in connection with
Figure 4. The fiber plant iabor-shed
was extended to the 43-mile jsoline,
which encloses 97 per cent of the
commuters. For the shirt factory, it
was only necessary to extend the
labor-shed to the 30-mile isoline to
embrace 99 per cent of the workers.

A commuting time isoline map was
prepared for the fiber plant labor-shed

(Fig. 7) for the purpose of comparing”

time isolines with those based on

. mileage. The commuting time isolines

appear more irregular than do the
mileage ones. They extend farther out
along main roads, indicative of the
higher speeds possible on major arteries.
Nevertheless, the 60-minute isoline very
roughly corresponds with the 43-mile
isoline, which is consistent with the
regression analysis. There does not

¢ appear to be any clear-cut advantage

(GEOGRAPHY

in using isolines based on time rather
than on miles; the added difficulty of
obtaining data on commuting time in
itself seems to recommend the use of
isolines based on mileage.

The delimitation of labor-sheds in
terms of commuting isolines can be
objected to on the grounds that the
<isolines do not necessarily identify the
areas of densest commuter origins. For
example, Figures 4 and 6 tend to give
different impressions of. the distribution
of shirt factory commuters. As is clear
in Figure 6, a much larger number of
shirt workers originates from the lower-
income areas south of Kinston than
from the north; the labor-shed shown
in Figure 4, delimited to include the
nearest 90 per cent of commuters, in-
cludes areas north of Kinston, where
few workers reside, and excludes dis-
tricts south of Kinston (e.g., around
Beulaville), where significant numbers
of them live. A case can be made for
rather arbitrarily positioning the outer
limit of the labor-shed so as to include
all areas of denser commuter origins
and then drawing in just those isolines
wholly or in part within the labor-shed.

WAGES AS A FACTOR INFLUENCING
CoMMUTING

A comparison of the fiber plant and
shirt factory labor-sheds clearly sug-
gests that ‘‘higher wage’ werkers are
more willing to travel farther and
therefore give up more of their “free”
time, Presumably, evervone attaches
some value to his time!* and is reason-
ably aware of the full cost of ‘driving
and maintaining an automobile. Thus,
one could assume that a more highly-
paid worker is in a better position to
bear the additional expenditures of

1 For a discussion of this matter, see L. K.
Loewenstein: The Spatial Distribution of Resi-
dences and Work Places in Urban Areas (Dept.
of City Planning. Univ. of Pennsylvania,
I’hiladelphia, 1962), pp. 4i-j (mimeo. ).
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FIBER PLANT LABOR-SHED

FIVE -MILE INTERVAL

Figures in Parentheses Indicate Per Cent
of Commuters Enclosed by thal Line

COMMUTING MILEAGE ISOLINES

Based on Date Obtoined from Questionngires, March, 1964

Esch smaoll dot represents one commurer;
lgrger circles represent ten of moare
commuters, with number given next to cercle

X Circle indicates commuters

within three miles of plant

2
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time and moneyv, Yet among those who
have studied commuting there are de-
cided differences of opinion as to the
relationship between wages and  the
journey-to-work.’* Some analysts sug-

gest that there is no relationship be-

15 These differences were noted by James .
Thompson: Labor Market Areas for Manufac-
turing  Plants in West Virginta (Bureau of
Business Research, West Virginia Univ., Mor-
gantown, 1933), p. 23.
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tween the two factors, and one an-
alyst, C. A. Peterson, in a study of
comnmuting in lowa, found data which
suggested that there was an inverse
relationship between the two factors;
i.e., more-distant commuters received,
on the average, a lower wage than
those living closer to the plant.'$

An examination of the fiber plant
data alone indicates the lack of a direct
link between wages -and commuting
distance. A scatter diagram with wages
plotted against distance, drawn from
a random sample of 100 fber plant
questionnaires, showed no discernible

trend. The fiber plant data were then

arranged to show the average wage
of workers in each commuting zone
(Table V). To make certain that a
possible relationship was not obscured
by differences based on the sex’ of
workers, the data were also arranged
by sex. The only conclusion that can
be drawn from this table is that there
is no correlation whatsoever between
wages and distance within the fber
plant group. Another factor—the length
of service of workers—was examined
on the theory that it might be re-
sponsible for obscuring the link between

1 Peterson, op. cit., pp. 8-9.

wages and distance. A slightly higher
percentage of long-distance commuters
are younger, newly-hired workers (Table
VI), and their average wage is below
that for the group as a whole. However,
a sample inspection indicated that even
with this latter factor considered, there

is still an apparent lack of connection

between wages and distance within the
fiber plant group.

It would be a mistake, however, to
conclude from the above that wages
and commuting distance are completely
unrelated variables. It is true that
within the fiber plant group there is
no evident connection, but one has only
to examine the commuting habits of
the shirt factory workers for evidence
that lower-paid workers in the same
region do not commute nearly as far
(Tables 111 and IV). The fact that a
much higher percentage of shirt factory
workers are female than male is ap-
parcently not a factor here; as shown in

‘Table VI, there are no significant

differences between male and female
commuting in this area. Perhaps the
critical element is whether wages are
above or below those prevailing in the
region being examined. The overall non-
agricultural wage in the ten-county
study area in 1964 was about S63 per

TABLE V

AVERAGE WEEKLY \\".\GE OF FIBER PLANT WORKERS*
BY COMMUTING ZONES AND EY SEX

All commuters Male commuters Female commuiers

Zone Miles -
No. Wages No. Wages No. Wages
0-4 105 §112.89 89 $§115.91 16 $96.06
5-9 245 107.60 195 110.68 50 95.60
10-14 198 110.75 172 112,72 26 97.69
15-19 81 106.20 70 108.07 11 94.27
20-24 112 108.96 96 111.09 16 96.19
25-29 56 109,34 47 113.11 9 89.67
30-34 : 51 104.71 36 107.44 15 98.13
35-39 . 76 110.86 59 114.97 17 96.59
40-44 A 52 107.87 43 111.35 9 91.22
45 & over | 32 110.25 29 111.69 3 96.33

1

_*Thc size of this population (1008} is somewhat smaller than in some other tables due to the necessity for eliminating
a few questionnaires where the desired combination of data required for thiz table were not wholly provided.
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SHIRT FACTORY LABOR-SHED
COMMUTING MILEAGE ISOLINES

FIVE-MILE INTERVAL

Figures in Parentheses Indicate Per Cent
of Commuters Enclosed by thot Line

Bosed on Doto Obtained from Questionnoires, March, 1964

Eoch small dot represents

one commuier; laorger circles *
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week, compared with $109 at the fber
plant and $32 at the shirt factory. Pos-
sibly, differences in commuting habits
failed to show up within the fiber plant
sample because virtually all Hiber work-

ers receive a wage above the ten-county
average. The same was true of the shirt
factory where the great majority of
workers are paid a wage below the
regional average. This suggests that
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there is a positive relationship between
wages and commuting, and that when
a plant offers wages appreciably above
those prevailing in a region, one can
expect, cefera paribus, workers to exhibit
a greater willingness to commute long
distances. This is consistent with find-
ings in the study of Kaiser aluminum
workers at Ravenswood, West Virginia.l?

OTHER PERSONAL FACTORS
INFLUENCING COMMUTING

Personal factors, those that vary
with the individual worker, which may
influence and thus help to explain a
commuting pattern include, in addition
to wages, the age, sex, and length of
service of workers. Data on the latter
three factors are shown by comimuting
zone in Table V1. The average age of
workers declines somewhat with’ in-
creased commuting distance; workers
living close to the plant tend to average
four vears older than those doing con-
siderable commuting. This is about
cqually true for both plants, Similarly,
the average length of service for both
groups diminishes with increased com-
muting distance, particularly in the
case of the shirt factory. These findings
are consistent with those of most other
analysts who have noted a greater
willingness (or necessity) of younger
persons to commute and a lower seniority
level of the average longer-distance
commuter. These two observed facts
are probably related: a younger person
takes a job, commutes a considerable
distance, and after se veral vears when
he commands a higher wage, decides
to buv a house closer to the plant.
Testifving to this is the fact that about
one-fourth of the present fiber plant
workers and one-sixth of those at the
shirt factory have moved closer to the
plant since taking their present job.

Y Labor Supply and Mobility, op. cit., pp.
28-30.

Sex does not seem to be a factor in
explaining commuting; for both plants
the commuting habits of women are
about the same as for those of the
men. s Peterson noted in his Iowa
study, “‘the lack of any consistent
relationship between sex and commuting

behavior is the only safe generalization

that can be made.’"8

CONSTRUCTION OF DPROBABILITY
MobEeLs

A means of investigating the sig-
nificance of two geographic variables—
population and distance—is provided by
constructing gravity probability models.
The gravity concept holds that the
potential interaction between two points
or areas is directly proportional to their
populations and inversely proportional
to the distance between them. In the
case of commnuting, the gravity idea
can be conceived as suggesting that
an individual plant (or group of plants)
attracts commuters from surrounding
areas in direct proportion to the popu-
lation of the area and in inverse propor-
tion to the distance between the area
and the plant. As is evident in Figures
5, 6 and 7, the density of commuter
origins is not constant; nor does it
diminish at a constant rate with in-
creased distance from the plant. It is
here assumed that much of this ‘' uneven-
ness’’ can be attributed to differences
in distance and the spatial arrangement
of population. Employving the gravity
idea, a series of probability models was
constructed, experimenting with various

exponents of distance (measured in .

miles and minutes) in an attempt to
establish a model which most closely
approximated the actual distribution of
commuters. [t is reasoned that such a
mode] provides a basis for judging the
influence of population and distance

18 Peterson, op. cit., p. 11,
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TABLE VI

AGE, SEX, AND LENGTH OF SERVICE OF WORKERS, BY COMMUTING ZONES

Average age Sex, fiber plant Sex, shirt factory Average length of
service (months)
Zone Miles
Fiber Shirt Per cent . Per cent | Fiber Shirt
plant | Jactory Male | Female Semale Male | Female Jemale slant | factory
1..... 04 34.2 33.9 96 17 15.0 44 391 89.9 110 95
2,... 5-9 33.1 32.9 208 53 20.8 8 63 88.7 106 89
3.. 10-14 32.5 30.8 174 27 13.8 4 77 95.1 98 63
4.. 15-19 29.8 30.8 71 11 13.4 7 65 90.3 74 53
5.. 20-24 3.6 2.0 10t 16 13.7 4 36 '90.0 97 31
6.. 25-29 31.6 28.4 52 9 14.8 3 22 88.0 92 44
7.. Jo-34 30.5 29.1 40 15 27.3 1 7 87.5 89 79
8.. 35-39 30.0 22.0 61 17 21.8 .. 1 “100.0 95 48
9.. 40-44 30.4 28.0 45 9 16.7 1 100.0 89 144
10 45 & over 30.0 30 3 9.1 I 90
All Zones. ... ...... 32.0 32.7 875 177 16.8 71 663 90.3 ) 98 82

on commuting.'® Such models also sug-
gest a means for estimating the potential
extent of a labor-shed about a proposed
new industrial facility.

Probability models are presented for
the fiber plant only. The fiber plant
commuting pattern, involving greater
distances and o much larger area,
provides a more satisfactory basis for
appraising the significance of popula-
tion and distance as factors influencing
commuting than does the geographically
more-restricted shirt factory commuting
pattern.

Before constructing the models it
was necessary to make several decisions
on methods and procedure. First, in all
models a direct positive relationship
was postulated between the number of
commuters from an area and that area’s
population; distinctions between models
are confined to varving expressions of
the effect of distance on commuting.
Second, the existing network of ‘town-
ships was used as the basis for regionaliz-
ing the ten-county area because of the
availability of population data for cach
township. Third, the 1960 population

19 A similar approach was used by Edward ].
Taaffe, and others: The DPeripheral Journey

to Work, A Geographic Consideration (Evans-
ton, 111., 1963), pp. 36ff.

data, available on a township basis,
were used despite a four-vear time
difference; estimates of 1964 county
populations fail to show any signifi-
cantly large shifts in population within
the study area since 1960. Fourth, the
area under consideration was limited
to those 74 townships shown to be
wholly or largelv within a one-hour
commuting distance of the fiber plant
{Fig. 7). One-hour’s distance was selected
because it includes almost all com-
muters and appears to represent a dis-
tance beyond which few workers would
consider commuting. As noted earlier,
the one-hour isoline corresponds rather
closely with the . 45-mile isoline on
Figure 5. Fifth, the approximate pop-
ulation center-of-gravity of each town-
ship was used to measure the distance
hetween a township and the plant;
distances were read off the commuting
isoline maps, in miles or minutes (Figs.
3 and 7). Sixth, in indicating the
distribution of commuters suggested
by a model, each of the 74 townships
is placed in an appropriate distance
zone for purposes of simplicity and the
data presented by such zones; zones
were cstablished over intervals of five
miles and six minutes, respectively. Six
minutes was chosen as the time interval
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FIBER PLANT -LABORSHED
COMMUTING TIME ISOLINES
TEN-MINUTE INTERVAL

Figurgs in Pargntheses Indicate Per Cent
of Commuters Enclesad by thot Lina

Bosed on Dota Ovrained from Questionnaires, March, 1964

Each small dot represents one commuter;
lgrger circles represent ten or more
commuters, with number given next to circie

* Circle indicates commuters
within thres miies of plant

° 10 20
Eo-csocs=ss——————TES]

=l

F1G. 7.

(rather than ten as in Figure 7) only equals 6.25 minutes, with six being the
because a regression analysis indicated closest round number.

a commuting time of 1.25 minutes per

In the first series of seven models

additional mile; 1.25 times 3 miles distance is measured in miles. The
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distribution of commuters suggested
in cach of these models is shown by
distance zones in Table V1l The
distributions are expressed as percent-
ages of the 74-township total. For
each model the coefticient of geographic
association? is calculated, measuring
the degree of coincidence between the
distribution suggested by the model
and the actual distribution of com-
muters by distance zones,

Model one assumes that distance
retards commuting in direct proportion
to mileage. This is the most elementary
formulation of the gravity concept;
¢ = p/d with ¢ representing the number
of commuters, p the population of the

20 I this study the coefficient of geographic
association is used to compare the geographic
distribution of commuters suggested in a prob-
ability model with the actual distribution by
distance zones, expressed in percentages of the
total. Percentage values for each zone in one
distribution are subtracted from values in the
other. and the sum of the positive (or negative)
differences divided by 100 1s then subtracted
from one. All coefficients will have a value
somewhere between zero and one; zero signifies
a complete lack of association, and a value of
one indicates a perfect association. For a dis-
cussion of this measure see \Walter Isard:
Methods of Regional Analysis (New York,
1960), pp. 253, 255; or Joha W. Alexander:
Economic Geography (Englewood Cliffs, 1963),
pp. 593-597.
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township under consideration, and d the
distance in miles from the township’s
population center-of-gravity to the plant
(read from Fig. 3). Model one suggests
that there are more commuters from
the more distant zones and somewhat
fewer from the nearer zones than is
actually the case. In, other words, the
retarding effect of distance is under-
stated bevond 235 miles, and overstated
closer. in. Nevertheless, a reasonably
high (.851) coefticient of geographic
association is attained. :
In the second model the frictional
effect of distance in discouraging coni-
muting is increased by squaring the
distance. This formulation, ¢ = p.'d* is

rather commonly employved by those -

constructing gravity models.” In this
instance the negative influence of dis-
tance is grossly exaggerated, and the
coefficient of geographic association is
a poor .728. In all but the two closest
zones the suggested number of com-
muters is understated.

Model three seeks a better fit by
attempting to combine the approaches
in the two previous models. Since model
one's suggested commuters in the closer
zones were somewhat below but close

TABLE VII

DISTRIBUTION OF FIBER PLANT COMMUTERS SUGGLSTED BY PROBABILITY MODELS
(Distance measured in miles)

Actual
Zone Miles distri- Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
bution Per cent Per cent Per cent Per cent Per cent Per cent Per cent
Per cent
0-4 7.56 6.12 24.74 9.30 1.64 1.69 7.00 7.63
5-9 31,86 27.52 41.96 | 41.85 19,69 20.29 31.52 34.37
10-14 15.77 8.62 8.78 13.11 9.27 9.55 9.88 10.77
15-19 7.57 5,76 4.05 8.79 8.95 9.29 6.63 7.21
20-24 13.29 13.13 7.17 17.12 21.18 20.33 13.73 13.73
25-29 2.59 3.83 1.8t 2.78 5.34 4.91 3.60 3.31
30-34 3.79 6.17 - 2.46 2.20 7.27 6.79 5.30 4.60
35-39 11.22 16.96 5.68 3.27 16.74 16.53 13.45 11.18
40-44 . 4.54 5.42 1.61 75 4.76 4.97 4.13 3.30
45 & over 1.82 6.48 1.75 .78 5.17 5.69 4.79 3.85
....... ceas| 100,01 100,01 100.01 99,95 100,01 100.04 100.03 100.01
Cocflicient of geographic associa-
tion with actual distribution 851 .728 .830 .754 .763 .919 L0314
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to the actual, model three assumes that
the number of commuters decreases
directly with distance up to a range
of 20 miles; bevond that the distance
is squared just as in model two. Overall,
the result is an improvement over
mode!l two, with a .830 cocficient of
geographic association, but the number
of commuters in the more distant zones
is even more severelyv understated.

In models four and five, a different
approach is used; a frictionless zone is
assumed. [t is reasoned that since the
average hber plant worker drives over
17 miles, and since over one-fourth of
all workers drive 20 miles or more,
perhaps distance seriously discourages
commuting only bevond a certain point.
Twenty miles was selected, somewhat
arbitrarily (but with the distribution
in model one in mind), as the outer
limit of this frictionless zone, In model
four, calculations all distances over
20 miles are squared, and distances up
to 20 miles all assigned a value of 400
(20 squared). In mode! five, distances
over 20 are tripled, and distances up
to 20 miles all assigned a value of 20.
The suggested distribution of com-
muters by distance zones is about the
same in both models; the number of
short-distance commuters is badly un-
derstated, with the result that the
suggested number of medium and long-
distance commuters is generally too
high. In this instance it appears that
the assumption of a frictionless zone
is inappropriate.

Model six abandons any assumption
that there is a {rictionless zone or that
distance discourages commuting pro-
portional to some power (e.g., the
square) of the milcage. At the same
time, it is recognized that the retarding
ctieet of distance is accelerated toward
the outer margin of the labor-shed. In
model six calculations, commuting is
assumed to diminish directly with dis-

tances up to 20 miles, and beyond that
at a pace proportional to twice the
mileage (c.g., a distance of 30 miles
would be assigned a value of 20 + 10 x 2
="40). Employing this approach, a
quite favorable 919 coctlicient of geo-
graphic association is obtained. Never-
theless, the proportion of longer-distance
commuters was sufficiently overstated
to warrant continued experimentation.

Aodel seven utilizes the same ap-
proach as model six, but the [rictional
effect of distance beyond 20 miles is
increased. Commuting is assumed to
diminish directly with mileage up to
20 miles, and beyond that at a pace
proportional to three times the mileage.
In this case the suggested percentage
of commuters {rom each mileage zone
is close to the actual distribution, and
a very favorable .934 coefhicient of
geographic association is realized, The
restraining effect of mileage could be
further restated in subsequent models
and the coefficient of association prob-
ably immproved somewhat, but the ap-
proximate significance of mileage would
appear to be already evident.

Another set of five models was con-
structed. These differ from the others
in that distance is measured in terms
of commuting time (Table VIII). It
was reasoned that it might be possible
to achieve a better fit using this distance
measure, and, if so, it might suggest
that time is a better measure of com-
muting distance than mileage.

NModels eight and nine, patterned
after models one and two, employ the
two most standard formulations of
the gravity concept. In model eight
distance is assumed to retard commuting
in direct proportion to the number
of minutes, and in model nine in direct
relation to the square of the number of
minutes involved. Model eight results
are inferior to those of model one; the
proportion of commuters bevond 33
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TABLE VIII
DISTRIBUTION OF FIBER PLANT COMMUTERS SUGGESTED BY PROBABILITY MODELS

(Distance measured in minutes)

. Actual Model 8 Model 9 Model 10 Model 11 Model 12
Zone Minntes* distribution Per cent Per cent Per cemt Per cent Per cemt
Per cent
6-11 7.56 3.37 10.39 4.10 9.31 35.63
12-17 30.35 21.28 35.54 25.85 58.73 33.42
18-23 12.74 6.25 8.53 7.59 14,78 6.61
24~29 9.30 6.03 6.24 7.3 4.91 3.99
30-35 8.64 7.42 6.53 9.01 3.35 3.86
J6-41 9.94 12.59 9.33 13.78 3.38 5.0t
42-47 4.32 7.07 4.31 5.95 1.19 2.2
48-53 10.37 20.60 11.76 15.85 2.80 5.72
54-60 6.79 15.40 7.34 10,53 1,57 3.54
................... 100.01 100.01 99.97 99.97 100.02 100.00
Coefficient of geographic association with
actual distribution. .................. .758 .900 .849 678 .689

*The *“0-5" minute zone is considered nonexistent. As indicated by the regression line in Figure 3, it requires about
six minutes to travel zero miles; this is presumably a measure of terminal time,

miles is badly overstated, and within
35 miles understated. By contrast, the
results in model nine are immensely
superior to those of the unsuccessful
model two. While the values for the
two closest zones are significantly high,
a favorable (.900) coefficient of geo-
graphic association is attained.

Model ten uses the highly effective
model seven as a guide; distance is
assumed to restrain commuting directly
as the number of minutes up to 35
(as suggested by model eight), and
beyond that at the rate of three times
the number of minutes. Model ten
did not achieve model seven's measure
of success, and recorded a fair (.849)
coefficient of geographic association.

Aodel eleven attempts to improve
on model nine by adjusting the assumed
frictional effect of distance. In model
nine the suggested values were high
up to 18 minutes. Therefore, in model
eleven distance is presumed to retard
commuting directly as the number of
minutes up to 18, and beyond that at
the rate of the square of values in excess
of 18 (e.g., 25 minutes would be assigned
a value of 18 4 7 squared, or 67).
The results provide an example of how

a seemingly minor adjustment can
severely change suggested distributions;
model eleven registers a very poor (.678)
coefficient of geographic association.
One final model was constructed. In
the previously discussed regression anal-
ysis comparing commuting mileage with
minutes, a ‘‘terminal time’ of about
six minutes was indicated. Perhaps a
superior measure of distance would be
attained by subtracting six minutes
from -all indicated commuting times,
thus specifying the time elapsed while
actually travelling. Otherwise,
twelve is similar to the successful model
nine, i.e., commuting is assumed to be
discouraged in direct proportion to
the square of the distance. The results
in this model are disappointing; the
very poor (.689) coetticient of geographic
association suggests that the subtraction
of *‘terminal time” is unwarranted.
Despite the failure of attempts to im-
prove on model nine, the best in this
group, it must be assumed that con-
tinued experimentation could in all
likelihood produce a somewhat closer fit.
The construction of the probability
models demonstrates that geographic

distributions similar to the actual ones

model
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can be approximated, lending some
credence to the assumption that the
number of commuters will vary directly
with  population and inversely with
distance from a specified point. The
significance of an irregular population
distribution as a factor contributing to
an uneven geography of commuter
origins is evident in the models. Less
obvious is the specific impact of dis-
tance on commuting. The fact that a
very high fit was attained in model
seven suggests that in this area distance
does exert a greater restraining influence
bevond about twenty miles, perhaps
proportional to thrice the mileage be-
vond that point. As to whether the
number of miles or the number of
minutes is the better measure of dis-
tance, there is little evidence here to
support one over the other, even though
a somewhat better At was obtained
using mileage.

TaE CONSIDERATION OF OTHER
GEOGRAPHIC \"ARIABLES

Population and distance are not the
only geographic variables which prob-
ably have a bearing on the spatial
pattern of commuter origins. This would
partially explain the difhculty in con-
structing models which consider only
these two wvariables. \WWhen probability
mocdel distributions were compared with
actual distributions, discrepancies were
noted. For example, a particular dis-
tance zone may be supposed to generate
a specified number of commuters ac-
cording to some model, but in fact
provides only a few. Perhaps some
other factors are causing the distance
zode to supply fewer commuters than
would be expected on the basis of the
population-distance relationship built
into the model. As can be seen in Table
I, there are sizable differences among
labor-shed counties in such matters as
rates of population growth, urbaniza-

GEOGRAPHY

tion, intensity of agricultural and manu-
facturing employment, per capita in-
come, wages, levels of unemployment,
and density of paved roads. One might
consider other factors, such as levels of
education, land tenancy, and farm
abandonment. All of these factors and
many more may have some influence
on the tendency or willingness of
workers to commute.

As a means of observing the possible
significance of some of the variables
noted above, Table IN was prepared,
comparing the actual number of fiber
plant commuters from each of nine
counties with the number suggested
in probability model seven, the model
achieving the highest coefficient of
geographic association. Mlodel seven
values are treated as the ‘‘expected
norm,” and the percentage deviation
of the actual number from that expected
in model seven is indicated. The southern
counties provide many more commuters
than model seven suggests, and the
northwestern counties quite the reverse,
The deviations were compared with
the county data presented in Table I.
Clearly evident is a reasonably high
correlation between these deviations
(actual from expected commuters) and
at least three geographic variables: per.
capita income, population density, and
intensity of agricultural employment.
To facilitate regional comparisgns, for
each of the four variables the nine coun-
ties are ranked, one through nine
(Table I1X). In the case of agricultural
employvment, where the corrclation is
negative, ‘the ranking is given in inverse
order to maintain concordance.

The similarity of the four rankings
shown in Table [ X is sufficient to suggest
that these three geographic variables
may have a significant effect on the
commuting pattern of fiber plant work-
ers. The moderately high rank corre-
lation coefficients attained (4.37 to
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TABLE IX
SOME GEOGRAPHIC VARIABLES POSSIBLY RESPONSIBLE FOR DISCREPANCY HBETWEEN
MODEL SEVEN AND ACTUAL DISTRIBUTION OF FIBER PLANT COMMUTERS

. Percentage Rf'"}f'b de- Rankb Rank® peve
Nuniber of Actual deviation, vialion of 1962 Rank 1960 | centuge of 1900
Couniys comniilers wumber of actual actual from per population labor foree in
.“‘“’Sl"d commuters Jrom 5”“"5[5'1 capita densitye agriculturee
in Model 7 suggested ’;' :‘i_‘ﬁ:‘rﬁ) inconret (interse order)
CENTRAL COUNTIES
Lenoir............ 435 368 -15 3 3 3 3
Pitt e 203 261 +29 7 5 4 [
Greene, 56 57 +2 5 6 6 9
NORTHWESTERN .
COUNTIES
Wayne............ 88 73 —-17 2 4 2 4
Wilson............ 31 7 -77 1 2 1 2
SovuTHERN CoUNTIES
Duplin............ 19 51 +168 9 8 7 7
Jones. ...l 13 23 +77 8 9 9 8
EasTERN COUNTIES
Beaufort.......... 19 19 1] 4 7 8 5
Craven............ 54 64 +19 6 5 1
Spearman’s rank correlation coefficient with figures in fourth column +.62 4.73 +.57

s Only those counties within a one-hour commuting distance (arbitrary cut-off point in probability models) are considered.

» Rank among nine counties here considered.
© Derived from data in Table I.

+.73) would be much higher were it
not for Craven County's sizable rank
inconsistency. Craven is unique among
study area counties in that it possesses
a large military installation (Cherry
Point Marine Air Station) emploving
large numbers of civilians, thus explain-
ing in part that county’s higher per
capita income and lower intensity of
agricultural employment.

The generation of greater than ex-
pected numbers of commuters from
lower-income counties?® tends to sub-
stantiate the observation made earlier
that when a manufacturing plant offers
wages appreciably above those prevail-
ing in a region, onc can expect the
workers to show a greater willingness
to commute longer distances. The data
for Duplin and Jones counties in Tables

and IX suggest that the greater the
positive difference between a plant's

A Further cvidence of such a relationship
can be seen in Figure 6 which shows the distribu-
tion of shirt workers. Duplin County, where
the average income is particularly low, bupplnu.

many more workers than other hxgher ncome
counties equidistant from the factory.

wages and those prevalent in an area,
the greater the distance workers will
be willing to travel. The counties with
the highest percentage of the labor
force in agriculture are also the counties
with lower per capita incomes and
stagnant or declining populations; such

.conditions are indicative of .poor or

declining agricultural opportunities and
presumably stimulate commuting.”

Suaary

The commuting pattern of the higher-
wage fiber plant workers contrasts
sharply with that of the lower-wage

shirt factory employees. The former -

commute a mean distance of 17.5 miles
ecach way, while the Ilatter average
6.7 miles. \Where the two labor-sheds
are outlined to encompass the *‘nearest
90" per cent of the respective com-
muters, the fiber plant labor-shed covers
2 The greater tendency of workers to com-
mute where agricultural conditions are poor
was observed in upstate New York by Harold E.
Conklin: The Rural-Urban Economy of the

Eimira-Corning (N.Y.) Region, Jowrn, Land
and LPublic Utility Economics, Vol. 20, 1944, p. 3.
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about three times the area, Commuting
isolines provide a promising means
of delimiting labor market areas; this
permits the labor-shed to be conceived
as a region diminishing by degree rather
than terminating abruptly at some
arbitrarily-designated limit. Commuting
isolines can be based on miles or min-
utes, but the additional effort required
to obtain data on travel time in itself
reccommends the use of mileage in con-
structing isaline maps. As to the ques-
tion of which is the better measure of
commuting distance—iniles or minutes
—the evidence in this study, while
inconclusive, does suggest that there is
relatively little advantage in one over
the other. '

Wages appear to be the primary
factor explaining the acute differences

in the two commuting patterns. \Wages
at the fiber plant are, like their commut-

ing distances, much above the average .

for the state and the ten-county study
area. Within the fiber plant group, there
is no correélation between wages and
distance, but the critical point here
may be that almost all fiber plant
workers receive a wage above the
study-area average. The shirt factory
workers, with a below-average wage,
commute a distance somewhat under
the state mean.. The prevalence of
female workers at the shirt factory does
not explain the variance in distance, as
there are no apparent differences in
the commuting habits of men and
woimen in this area. A firm considering
a location in this or a similar district
should compare its wage standards
with those prevailing in the area before
making estimates on the size of the

labor-shed from which it can expect
to draw labor.

2 series of probability models based
on gravity concepts provided a useful
method of appraising the importance
of two geographic variables, population
and distance. The positive relation
between the irregular population dis-
tribution and the uneven geographic
pattern of commuter origins is effectively
indicated by the high degree of associa-
tion between the distributions of com-
muters suggested by some models and
the actual geographic distribution. The
apparent significance of distance in
retarding commuting in this section of
eastern North Carolina was approxi-
mated through a lengthy process of

experimentation with assorted valuations

of distance in the probability models.

Discrepancies between the actual dis-
tribution of commuters and those desig-
nated by the more successful models
are possibly explained by spatial differ-
ences in other conditions, Districts
generating more conuuuiers than a
mode! suggests tend to be areas with
a high percentage of the labor force in
agriculture, low per capita income, low
population density, and little if any
recent population growth. In the fnal
analvsis, an appraisal of any commuting
pattern requires a consideration of a
multitude of interrelated geographic
variables,
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